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THE TRIAL OF PATENT CASES. 





THE necessity of having a special Court for the trial of 
patent actions has long been apparent, not only to patentees 
and alleged infringers, but to the public who advocate the 
cause of speedy justice. This subject formed the burden of 
a speech by Mr. John Corry Fell to the Society of Engineers 
early in the year. The Queen’s Bench and Chancery Divisiors 
of the High Court’are from time to time engaged in dis- 
cussing, at considerable length, the validity of complicated 
patents to the exclusion of other business with which the 
time of the judges might be occupied. While it is one of 
the chief sources of the law’s delay, the practice of allowing 
patent actions to be heard in the ordinary way is prejudicial 
to the interests of those whose inventions are being called in 
question, for the judges, although they are often men of con- 
summate ability in other respects, are not usually chosen on 
account of their proficiency in the law relating to patents. 

A glance at the history of patent law will serve to show 
that the ordinary tribunals are unsatisfactory for the deter- 
mination of the numerous questions which arise. The 
unfitness of a jury was strongly insisted upon by the most 
eminent legal and scientific witnesses. before the Purlia- 
mentary Committees of 1851, 1865, 1871 and 1872. Inan 
ordinary action at law the duties of a juror are confined to 
the consideration of matters of fact, the credibility of 
witnesses, or the assessment of damages, whereas in a patent 
action he might be called upon to determine the relative 
merits of opinions expressed by expert witnesses of the highest 
order of ixtellect. It is clear that in such cases the average 
juror must coon be out of his depth. This has been recog- 
nised for some time, so that the trial of a patent action by a 
jury is now very rare. — 

Lord Selborne, in the Patent Marine Inventions Company 
v. Chadburn (1873) L..R. 16 Eq., 447, referring to patent 
actions generally, said:—“It is to be observed that such 
cases almost always involve questions of law and fact, not 
only mixed, but mixed in such a way as makes the extrica- 
tion of them extremely difficult; secondly, that very often 
much must depend upon the construction of documents, as 
to which a jury must take their direction entirely from the 
judge; thirdly, that much of the evidence, or that which is 
permitted to be given in evidence in such case, is argumen- 
tative, and relates to matters of opinion, so as to make it 
extremely hard for the judge himself to keep it under proper 
control ; and lastly, that even the questions of fact.are often, 
to a very great extent, questions of science, which, tosay the 
least, are likely to be as well dreaded by a judge as by any 
jury.” 

Agaio, the judge who sits alone to decide a question as to 
the validity or infringement of a patent is beset with a series 
of difficulties. No matter how great his ability in grasping 
all the facts of the case, it is.almost beyond his power to 
decide as to the soundness of the views which are expressed 
in his ‘hearing by distinguished professors and experts, often 


_ chosen from the most. important seats.of learning in the 


kiagdom. Recognising the difficulty which is experienced 
by the Court in deciding cases where some technical know- 
ledge is required, it was provided by Section 56 of the Jadi- 
cature Act, 1873, that the High Court, ‘or Court of Appeal, 
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might call in the aid of one or more assessors specially 
qualified, and try and hear the cause or matter wholly or 
partially with the assistance of such assessors, This, how- 
ever, did not deprive either party of the right to insist upon 
a trial before a judge and jury (Sugg ». Silber, 1 Q.B.D., 
362), and as a jury was found unsuitable in patent actions, 
a farther change was made in the law by the Patents Derigns 
and Trade Marks Act, 1888. 

By Section 28 (1) of that Act it was provided that the 
hearing of actions or proceedings for infringement or revoca- 
tion of a patent is to take place before a jadge who may call 
in the aid of an assessor specially qualified, and the question 
whether there shall be a jury or not is left to the discretion 
of the judge. A jury is now hardly ever employed, and 
patent actions are usually heard in the first instance by a 
Judge of the Chancery Division. The power to call in an 
expert as an assessor is never exercised, and seems to have 
fallen into abeyance. 

The position of an assessor was alluded to in the judg- 
ment of the late Master of the Rolls in The Beryl (L. R. 9, 
P. D. 140) :—“ In the Court of Admiralty the application of 
the rules is to be made by a mixed tribunal. The tribunal 
which has to try the case is the judge himself, and the judg- 
ment is his and his alone. ‘The assessors who assist the 
judge take no part in the judgment whatever ; they are not 
responsible for it, and have nothing to do with it... . But 
nautical questions may arise in the course of the case with 
regard to particular facts of the case, and he is entitled to 
ask those questions in order to guide him in applying any 
omg rule that may exist to the particular facts before 

im.” 

One very satisfactory solution of the difficulty is the 
appointment by the judge of some independent expert to 
experiment and make a report in accordance with directions 
furnished by the jadge with the assent of both parties. 

In the case of ‘ Badische Amlin und Soda Fabrik v. 
Levinstein” (L. R. 24 Ch. D. 156), the plaintiffs, who were 
possessors of a patent for improvements in the production of 
colouring matters for dyeing and printing, sought to restrain 
the defendants from infringing their patent by making 
similar articles. A number of witnesses were called on both 
sides as to the manner in which four different chemical pro- 
cesses were worked, and when the defendant gave his 
evidence he objected to answer the questions put to him in 
cross-examination on the ground that they would disclose 
his secret. He was allowed to give his evidence in 
camera. 

After a hearing which lasted 10 days, Pearson, J., stated 
that in consequence of the conflicting nature of the evidence 
and the consequent difficulty of deciding a scientific question 
of this nature, he should not give judgment without having 
the evidence of an independent expert witness, who would 
undertake to make such experiments as were necessary for 
the purpose of advising the Court. 

Prof. Roscoe was thereupon appointed, with the consent of 
both parties, to conduct these experiments, and certain 
instructions were given to him by the Court. That the 
judge was satisfied with this arrangement appears from his 
judgment, in which he said:—“ There was a great deal of 
conflicting evidence upon this subject, and the result of it 
was that I thought it desirable to get further evidence 
upon the subject from an. independent scientific 
chemist, and both parties agreeing to Prof. Roscoe 
as being one of the most competent men in England 
to assist the Court, I directed, by an order that was 
made, that he should pursue this first example and report to 
me what the result was. Accordingly he did so, and I think 
the Court has reason to feel considerably indebted to Prof. 
Roscoe for the pains which he took in performing the experi- 
ment, and giving tothe Court the advice which was wanted.” 

In the case of Gormully v. North British Rabber Company 
(14 T. L. R. 335), the Lord Chancellor expressed himself in 
no measured terms as to the unsatisfactory state of patent 
procedure. 

He said :—“ Having regard to the extravagant and extra- 
ordinary consumption of time which was involved in the 
determination of this case, witnesses of great eminence being 
called on both sides and evidence given which amounts in 
_ the book which I hold in my hand to 500 printed quarto 
pages, it is no wonder that, if a case so simple in its character 





is so protracted, there is what is called a ‘ block’ in the courts 


of law. . .. . I think it is worthy of the consideration of 
those engaged in such cases to remember that the legislature 
bas provided a tribunal for protracted scientific investiga- 
tions, to which cases of this kind will have to be remitted, if 
this case is to be taken as an example. 

“ The question to be determined in this case by a court of 
law is a comparatively short one, but if professors on every 
subject under Heaven are to be brought to confront each 
other and give evidence on questions of this sort, it is quite 
manifest that the ordinary principles which guide courts of 
justice cannot be adhered to, and what is called the scientific 
part of the case will have to be remitted to a totally different 
tribunal.” 

The “tribunal provided by the legislature for protracted 
ecientific investigations,” to which his Lordship referred, 
was created by the Arbitration Act, but it does not seem t 
have been used to any extent. 

By Section 14 of the Arbitration Act, 1889, if the cause 
or matter requires any-scientific or local investigation which 
cannot in the opinion of the Court conveniently be made 
before a jury, or conducted by the Court through its other 
ordinary officers, the Judge may et any time refer the whole 
cause, or any question arising thereon, to be tried before a 
referee agreed upon by the parties or before an official 
referee. This power was exercised by the late Mr. Justice 
Hawking, who referred a patent case to the Official Referee, 
and the Conrt of Ave! refused to disturb his decision. 

If an additional Official Referee were appointed, who 
possessed a good knowledge of patent law, it is reasonable to 
suppose that some improvement might be effected in the 
present state of things. Having regard to the increasing 
pumber of patent actions, which involve difficult problems 
in electricity and chemistry, we agree with Mr. Fell in 
thinking that the time has come for the establishment of 
come tribunal, such, for instance, as “The Patent Designs 
and Trade Marks Division of the High Oourt of Justice,” 
in which the law would be administered by judges trained 
for the particular purpose. 








TuE Committee of the House of Lords 
City on Tuesday allowed the Charing Cross Bill 
Electric Lighting e 
Comgetition, 60 proceed. There are a few facts in 
this case which seem, however, to call 
for sympathy. It is not generally known that when 
the original contracts with the Corporation were settled, 
the special conditions insisted on by the Corporation 
with reference to depreciation and reserve funds were incor- 
porated in a special Act of Parliament in 1893. These 
contracts also provide for the lighting of the main 
thoroughfares and minor streets at rates which were based 
on the actual works costs of the supply; when, there- 
fore, the Corporation repudiated the contracts, they not 
only relieved themselves of the consideration which they 
had offered for the obligation, but left the City Company 
in a position of having to carry ont not only the 
obligation in respect of the depreciation and reserve funds, 
but also the lighting of the main thoroughfares, for all the 
mains, lamp-posts, lamps, &c., had been purchased and pro- 
vided by the City Company under the terms of the contracts. 
If, therefore, they were to cease supplying current to the 
lamps, it is quite clear that a capital outlay of no less than 
£120,000 would be thrown away. Under such conditions, 
competition with a company free to adopt any system of 
supply or method of generation, and unfettered by con- 
ditions as to depreciation and reserve funds and providing 
unremunerative capital for street lighting, becomes a mere 
handicap, the one redeeming point in the position of the 
established company being, that having worked up their 
undertaking so that no less than 400,000 lamps are con- 
nected, this will provide for the necessary returns to 
enable them to fight such upjast competition. The 
prospects of investors in such a competing supply—however 
much the established company may be handicapped—do not 
seem to be sufficiently favourable to warrant the issue of any 
glowing prospectus, and it is earnestly hoped that where 
Parliament has apparently failed to give justice, the 
public themselves may hesitate to embark capital in what 
seems in the light of present knowledge a fruitless enterprise. 
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AMERICAN ELECTRO-MEDIOAL APPARATUS. 


For some time electro-medical treatment has been in much 
greater favour with the medical profession in the United 
States than in this country. As a natural consequence of 
this, the American electro-medical apparatus has reached a 
much more advanced stage of development. Medical men 
may satisfy themselves on this point by inspecting the very 





interesting collection of electric apparatus which is now been 
shown by Drs. Waite and Strong at 18, Pall Mall East. This 
apparatus has been made by the Waite & Bartlett Manufac- 
turiag Company, New York, and as we have had an oppor- 
tunity of examioing it, we are enabled to give the following 
short description of its design and working :— 
One of the finest pieces of apparatus on 
view is a multiple plate inflaence machine. 


The machine is beautifully made, and is enclosed in a 
glass case, 6 feet 6 inches long, 5 feet 8 inches high, and 
3 feet 9 inches wide. .In the same case is a small Voss 
machine which is used to charge the inductors of the large 
machine, The machine is driven by a } HP. electromotor, 
and is capable of exciting a Réatgen tube sufficiently power- 
ful for examining the thickest parts of the human body. 
The machine is fitted with convenient terminals for draw- 
ing brash discharges from the head and other parts of the 
body of a patient seated on an insulated stool. There are 
eight rotating ow each 80 inches in diameter and eight 
fixed plates of rectangular shape to support the paper 
inductors. The machine runs without noise. In cases 
where a shunt spark is necessary, the spark gap is enclosed 
in a vulcanite tube which acts as a perfect silencer. The 
absence of noise is a point of considerable importance in the 
case of nervous patients. 

For the application of the induced current the Engleman 
faradic apparatus illustrated in fig. 2 appears to contain all 
the adjustments that are likely to be required in this form 
of electro-medical treatment. The interrupter consists of a 
disc of insulating: material with several concentric circular 
rows of metallic contacts, any one of which can be brought 
under the contact spring. The disc is driven by an electro- 
motor, and is fitted with a counting apparatus which rings a 
bell at the end of a fixed number of breaks. The frequency 
of the breaks can be varied from 1 to 100,000 or more, per 
minute. It is well known to medical men that, in the 
application of the faradic current, the frequency of the 
breaks is a matter of vital importance. A frequency which 
may cure one patient may be disastrous to another. The 
value of an adjustment by means of which any given fre- 
quency can always be reproduced is, therefore, self-evident. 
The intensity of the faradic currents is regulated by moving 
the coil on a fixed core. A special accessory with this appa- 
ratus is for the treatment of deafness. Ear tubes convey to 
the ears sound vibrations of a given frequency, and with 
every sound wave an electric impulse is passed through the 
nerves of the ear. 

The Ranney cabinet (fig. 3) is a very complete apparatus 
for administering either the galvanic current or the faradic 
currrent. In the cupboard underneath are contained 44 cells 
of the Leclancké type. There is a milliampere meter for the 
galvanic current, and also a current controller for turning on 
the galvanic current gradually. By means of a German 
silver rheostat of 17,500 ohms the resistance of the patient 
can be measured. The patient is first placed in the battery 
circuit, and the deflection observed on the milliampere meter. 
The rheostat is then put in the circuit in place of the patient, 
and adjusted to give the same deflection. In the centre of 





This machine is a modified form of the type 
of Holtz machine (fig. 1), with fixed supports 
for the inducing charges, but the modifications 
are of considerable importance. As is well 
known, the ordinary Holtz machine of this 
type is liable to reverse when overtaxed. 
This drawback alone completely unfits it for 
electro-medical use; for example, in the 
midst of an important examination with 
Réntgen rays excited by such a machine, it 
may reverse and extinguish the lamp at the 
most inconvenient moment. The reversal of 
the Holtz machine is principally due to the 
accumulation of a reverse charge opposite 
the inductor on the face of the glass plate 
next to the rotating plate. In the Waite and 
Bartlett machine this is effectually prevented, 
by fixing the paper inductors next the rotat- 
ing plates. There being no glass between 
the inductors and the rotating plate, there is 
no possibility of an opposite charge accumu- 
lating to cause soaks As a matter of fact, 























this machine does not reverse. The objec- 
tion to this arrangement, which would occur 
to one at first sight, is that the spark length 
would be considerably reduced. But from 
their 80-inch plates a spark of 15 inches is obtained in 
favourable weather, and this is as much as can be expected 
from a first-class machine of any type. 





Fig. 2. 


the top cabinet is a double cell selector, consisting of two 
movable radial arms which bear on a circle of studs con- 
nected to the cells, By means of this arrangement one or 
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any number of cells can be selected anywhere from the 
battery. There is an automatic interrupter for the galvanic 
current, a pole changer for both currents, a De Watteville 
switch by which a galvanic current, a faradic current, or both 
eombined, can be supplied to one set of binding posts. 
The faradic portion has three separate coils, one of which is 
4,500 feet long; it has a fast and very slow vibrator, and 
also a key for giving a single impulse. There is a special 
arrangement for moving the secondary coil slowly over the 
primary. The various vibrators, after being adjusted, are 
selected by means of a switch, The size of the above cabinet 
is 22} inches wide, 3 feet 7 inches long, and 5 feet 7 inches 
high. 

Drs. Waite and Strong have also on view a small hand 
apparatus capable of producing galvanic or faradic currents, 
This contains a battery of 21 dry cells, a rheostat and double 
cell selector and a milliampere meter. The rheostat is 
arranged so that it is in series with either current. It has 
a micrometer adjustment so that the most sensitive do not 











Fia. 3. 


notice the gradual increase of the current. The double cell 
selector is arranged so that the cells can be turned on, one at 
a time,without interrupting the current, and yet it is impossible 
to leave the switch so that one cell can be short circuited. 
Che moving contact of the switch is of oblong section and 
san be turned through a right angle, so that its longer or 
shorter dimension may be tangential to the circular path in 
which it moves. The longer dimension is capable of covering 
two adjacent battery terminals, whereas the shorter dimension 
cannot possibly cover more than one. When the switch is 
left at rest, it automatically takes up the position in which it 
can touch only one battery terminal ; the ordinary sliding 
switch is liable to be carelessly left in a position in which 
one of the cells of the battery is short circuited, with the 
result that this cell is ran down and becomes useless. 
Another interesting little exhibit was a centrifugal 
apparatus driven by an electromotor for separating out and 
estimating the red corpuscles in blood. The specimen of 
blood to be tested is placed in a graduated glass tube, which 
is then fixed radially to a vertical axis, rapidly rotated 
by the electromotor. After a time the red corpuscles will all 
have accumulated at one end of the tube, and their 
percentage can be readily read off by means of the gradua- 
a on the tube. This invention, we believe, is due to 
ison, 





POPLAR ELECTRIC LIGHTING CONTRACT. 





WE notice that in the awarding of the contract for the 
engine house plant.there appears to have been some political 
or other influence at work. 

The‘ original tendere for Section A, comprising enginer, 
dynamos, switchbo.rds, balancers, boosters, overhead traveller, 
steam exhaust and other piping, pumps, motors, spares, and 
engine room stores stood as follows :— 

Crompton & Co., Limited, £15,840 (recommended). 

Johnson & Phillips, with Willans engines, £16,149. 

Mather & Platt, Limited, £16,200 (accepted). 

Electric Construction Company, Limited, £16,834. 

Johneon & Phillips, with Belliss engines, £17,644. 

Siemens Bros. & Co.. Limited, £18,050. 

Voight & Lindsey, £18,238. 

As all the tenders (with the exception of the highest) 
were from firms well known in the electrical engineering trade, 
it was only nataral that the lowest—Messrs. Crompton and 
Co.—should be recommended for acceptance. At this point, 
however, certain trades union officials appear to have begun 
to exert influence on the members of the Council, and 
although the Chelmsford firm furnisted a schedule of wages 
paid (which, in many cases, were higher than those fixed by 
the Amalgamated Society of Engineers), the contract has 
been transferred to Messrs. Mather & Platt, Limited. This 
latter firm appears to be favoured by the trades unions, because 
of the prominent part taken in establishing an eight-hour 
day for its workmen. It is somewhat doubtful, however, 
whether any better guarantee with regard to the labour 
clauses has been obtained from Messrs. Mather & Platt 
than other firms would have given. At any rate, there must 
of necessity be a good deal of sub-contracting, and it is 
extremely probable that certain sub-contractors will be 
employed who do rot pay the standard rates of wages. 

We are afraid that there isa great deal of bloff with regard 
to these wages and penalty clauses. When the tenders come 
before a Council to be settled, these questions come promi- 
nently forward because they form an easy means of vote 
catching. Afterwards, however, such matters are quietly 
dropped, and the members and officials are £0 anxious to get 
the electric lighting started during their term of office, that 
they are only too pleased to see the plant arrive, and do not 
ask as to the conditions under which it has been manu- 
factured. 








WESTINGHOUSE GAS ENGINES. 





Last week we welcomed the stranger within our gates ; to- 
day we welcome what he has brought to us, for on Wednes- 
day last Mr. George Westinghouse exhibited specimens of 
the new gas engines, which we believe will form one of the 
staple manufactures of his English company. 

The engines shown numbered five; three two-cylinder 
motors of 10, 25, and 50 HP., connected by belts to 
dynamos, and two three-cylinder engines of 50 and 
125 u.p., direct coupled. The chief claims put forward 
on behalf of the new engines, are better governing, better 
admixture of gas and air, regularity of explosion, and, there- 
fore, practically no variation of speed, and we believe the 
Westinghouse engine is the first in which direct coupling 
has been employed. 

The beautiful regularity of the driving was fully de- 
monstrated by the voltmeter needle, which showed no 
fluctuations ; indeed, to all intent and purpose, the dynamos 
might have bzen running from first-class perfectly regulated 
steam engines. The ignition was by electrical means, and 
the freedom from the usual noise occasioned by gas engines 
was quite remarkable, as were the ease and rapidity with 
which they are started. There is little doubt that from 
to-day a new era.in the gas engine industry has commenced, 
and to America belongs the credit of making improvements 
so simple in their nature that the wonder is they remained 
80 long undiscovered. 

The Westinghouse gas engines are very different in con- 
struction from those of other makers, and they can be 
with some advantages in place of steam engines for.electric 










CD ee, — 


<a 


wo Cc st FO ©} ee 


a 














899. 


oe 


ACT, 


r the 
litical 


piner, 
veller, 
, and 


hest)) 
rade, 
| and 
oint, 
egun 
, and 
yages 
ed by 
t has 
This 
cause 
-hour 
ever, 
sbour 
Platt 
must 
it is 
1 be 


gard 
come 
‘omi- 

vote 
lietly 
D get 

that 
) not 
anu- 


; to- 
lnes- 
18 of 
the 


nder 
3 to 
and 
yard 
tier 
ere- 
the 
ling 


de- 
no 
mos 
ated 
and 
ines 
vith 
rom 


ents 
ned 


On- 


tric 











eee 


Vol, 45. No. 1,131, Juny 28, 1899.) 


THE ELEOTRIOAL REVIEW. 188 





lighting, power, and other purposes, when a uniform speed is 
desirable or necessary. 

To bring these engines to their present perfect form has 
required more than 10 years of patient investigation and 
experiment, the aim having been to develop a type of engine 
which could be built in sizes up to 1,500 H P. 

It is interesting to note that the gas company at Long 
Branch, New Jersey, has ordered a Westinghouse gas engine 
of 280 H.P, direct connected to a generator, for supplying 
electric light to a public circuit. On the other hand, the 
Colambus Electric Company, of Columbus, Ohio, is adding 
to its plant a 650-H.P. and a 280-H.p. Westinghouse gas 
engine,-each direct connected to Wesrtioghouse electric 
generators. 

With the Westinghouse engine and electric generator, 
operating at full load, we understand 1,000 cubic feet of 
illaminating gas will produce about 40 Kw.-hoars, which, at 








those now being built in London, and those in con- 
templation. 

A further plan would be to place the gas engines and 
electric generators in a station corresponding to that now 
selected for steam engines, and to operate the gas engines by 
means of what is known as producer gas, requiring less than 
1 Ib. of coal per HP. developed. Bat for simplicity and 
certainty of operation, the Westinghouse Company considers 
the central station gas generating plant, with mains for 
carrying the gas to the engines, to be the most reliable 
and attractive plan, after a long consideration of the subject, 
and especially in view of the value of the by-products 
recovered in large gas plants. 

The equipment of a short country railway line in Long 
Island, near New York, affords a striking instance of what 
can be accomplished by a Westinghouse gas engine, The 
lice is 8 miles long, and rises 165 feet, with gradients 





WestinaHouss 650-3.n.P. Tares-Cytinper Gas Esarxm, Diazct ConnecTepD T0 aN Exgorric GenmraTor. THIS 1S THE LARGEST 
Gas ENGINE EVER MADE. 


the retail London rate of 2s, 6d. per 1,000 cubic feet, 
amounts to $d. per KW.-hour, making, with an equal amount 
for attendance, maintenance, and depreciation, 14d. per 
Kw.-hour. The large sizes of Westinghouse gas engine show 
even & more favourable result. 

It is claimed: that a Westinghouse engine and electric 
generator, even of moderate size, can be installed, ready 
for operation, at a cost, per 16-c P. light capacity, of lees 
than half the = required for a steam engine central 
station plant and its.system of distribution. 

At the present time projects for the electric equipment of 
London underground and street railways are under discassion. 
The use of gas engines for developing the electrical energy, 
with suitable pipes laid for conducting the gas, would, it is 
said, make the cheapest system to construct and operate. It 
should be quite within the scope of the operations cf exist- 
ing gas companies to erect special gas works, put down 
special pipes, and supply gas for the operation of large 
gas engines in connection with such lines, as well as with 


rupning up to 1 in 22. It carriesthree cars in the summer and 
one only in the winter, so that for variability of load the condi- 
tions are about as severe as they can possibly be. A West- 
inghouse gas engine Lee is used in the generating station. 
There is a battery (chloride) in parallel with the two West- 
inghouse dynamos. With a car mileage of 200 miles per 
day, the gas consumption is 46 cubic feet per car-mile, and 
the operating expenses, iincluding wages of motor men 
and conductors, are 64d. per car-mile. Gas is taken from 
the mains of the local company, which charges 3s. 9d. per 
1,000 feet. The line is the property of the Long Island 
Railroad Company, to whom it is specially valuable, as it 
brings traffic to feed their main railway. é 

All gas engines, except the Westinghouse, are governed on 
the “ hit-and-miss” principle. It will be readily under- 
stood why the “ hit-and-miss” type of engine is not suitable 
where a uniform speed is required, and why it is*that but 
few engines of this type are running in connection with 
dynamos for extensive electric lighting purposes. 
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The “hit-and-miss” gas engine must have heavy fly- 
wheels, and a heavy balance wheel is usually mounted on the 
jack-shaft, in order to obtain an approximately steady speed. 
Some outfits of this kind even have a small fiy-wheel on the 
armature shaft. This arrangement takes up a great deal of 
floor space. The flapping of the engine belt, due to the 
irregular motion of the gas engine, together with the ordi- 
nary hissing sound from the two belts, makes the old- 
fashioned plant a very noisy one. The variation in the 
voltage on @ 100-volt circuit is generally 3} to 4 volts during 
the cycle. That ie, when the engine takes in a few charges 
successively the voltage is steady and rising, but when the 
engine omits one or more charges, a momentary variation in 
speed is the result, and fluctuation is apparent in the lights. 

This introduction of extra belts, shafting and masses, 
causes quite a loss in power. The power absorbed by the 
two belts is approximately 7 per cent., ard by the jack-shaft 
about 3 per cent., making a total of abont 10 per cent. taken 
up by the extra machinery. Even with this auxiliary 
machinery, the speed of the dynamo is unstable, and the 
service unsatisfactory, The “ hit-and-miss” type of engine 
is, therefore, limited to work where steady speed is not 
necessary or required. 

Recent developments have proved that the Westinghouse 
engine is admirably adapted for electric lighting, as its 
economy is very high, and its speed regulation as good as 
that of a first-class steam engine, as we have before said, 
The electric business stimulated experiments in the direction 
of producing this gas engine, which is the only one that has 
yet been direct-connected to an electric generator. In con- 
trast to the “ hit-and-miss” type, Westinghouse gas engines 
have the armature on the crankshaft, direct-coupled, or 
directly belted, precisely as in the case of the steam engine. 

Figure 2 illustrates a gas engine cylinder and mixing 
valve of the Westinghoure type which proportions the charge 
in accordance with the load. The gas and air are mixed in 
the cylindrical mixing valve, A, in the proper proportions at 
which the valve is set. This ingenious device is in reality a 
proportional meter, ard preserves the proportions bctween 
the gas and air whether the engire runs at no load or full 
load, Thus the goverror, B, in connection with this valve 
has absolute control over the amount of explosive mixture to 



























is running. If desired, both sets of terminals can be used at 
one time, thus insuring absolute certainty of ignition. This 
is often done in large electric station work. 

This mode of governing.is similar to that of the steam 
engine, and for picking up a heavy load it is even superior, 
As all charges are proportioned to the load, if the load is 
suddenly thrown off, there is one heavy charge, already 





locked in, which cannot be removed, although the governor 
acts instantly ; and there may be another under way which 
may be partially reduced by the action of the governor. This 
tends to speed up the engine a trifle above the normal, but 
because of the fly-wheels this tendency is so slight that it 
can be ignored in practice. Besides, there are very few 
plants subjected to throwing off the entire load at once, 








Two-CyLINDER WESTINGHOUSE Gas Enaine, DinEct ConnECTED TO AN ELEOrric GENERATOR. 


be taken into the cylinder through the channel, 0, and inlet 
valve, D. The charges are ignited by an electric igniter, 
located at F. This igniter, which is fully patented, differs 
from all other igniters in the respect that it is duplex, and 
the bonnet covers two separate mechanisms. This construc- 
tion makes it posible to change the connections of the wire 
from the battery to either set of terminals while the engine 





The gas consumption varies with the kind of gas used, 
and with the size of the engine, up to certain limits. The 
average performance of the Westinghouse gas engine, say, 
from 20 H P. upwards, is 10°5 to 12 cubic feet of natural gas 
per brake H.P.-hour. According to numerous tests with the 
Junker calorimeter, it has been found that the average heat 
value of natural gas is 1,000 British thermal units par cubic 
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foot. That is, the engine requires 10,500 to 12,000 British 
thermal units for each brake H.2,-hour, giving a heat effi- 


33,000 x 60 ’ \ 
ciency at the shaft 778 x 10,500 = 24°24 per cent. and 21:21 


r cent. respectively. These figures represent the every- 
day performance of the engines while in the hands of cus- 
omers. 

’ Some special Westinghouse gas engines have been built 

which have given much better results than those above- 

mentioned. A 125 brake H.P. gasengine gave the phenomenal 

economy of 9 cubic feet per brake H P.-hour, This gives an 
2,545 

efficiency at the shaft of 9,000 = 28°3 per cent. 

These are good results, but they are not as good as may 
be expected later on. It is firmly believed that the every- 
day performance of the Westinghouse gas engine will, within 
a short time, reach 334 per cent. 

A 65-H.P. Westinghouse gas engine, owned by the Con- 
colidated Gas Company, of New York, and driving a No. 10 
S:urtevant fan blower, made the following record on its first 
ran >-= 


Hours shut down for, | 
eee Total 
Hours | 
hanging | hours shut 
Cneng down. 


! 
= Changing Taking | Repairing 











Ae oe gas con- 
igniters, wm. oe Painting. caret nections to) 
aa 
| 

| 230 


3,058 264 124 179 | 5 7 


Engine ran 93 per cent. of the time. 

Engine shut down 7 per cent. of the time. 

Shut down for causes due to engine less than 1} per cent. 
of the time. 

Engine ran without stopping from 10 a.m. January 23rd 
to February 19th, which equals 688 hour, or 26 deys and 14 
hours, 

On the second run it worked 1,000 hours without stopping, 
according to the latest report from the engineer in charge. 

When Mr. Westinghouse commenced experiments in the 
gas engine field, he foresaw a large demand for the gas 
engine in electrical work. Experiments on a large scale 
were undertaken, both on compound and single-expansion 
engines. The work was hard and trying, as the obstacles to 
overcome were nomerous, but the results have been gratify- 
ing. In theearly part of the spring of 1898 an engine of 
650 brake HP. was completed in the works of the Westing- 
house Machine Company at Pittsburg. One of the pictures 
shown illustrates this engine operating a direct current 
500-volt “engine type” generator. This engine is of the 
three-cyliader type and has a speed of 150 revolutions 
per minute. After it was thoroughly tested, it was 
erected in the power house of the Westinghouse Electric and 
Manufacturing Company at Pittsburg, where it has ever 
since been running in regular commercial service of a severe 
character. The engine is direct connected to an electric 
generator, and runs in conjunction with one or two steam 
engines, according to the call on these units for electric cur- 
rents. This engine is by far the largest gas engine in the 
world, Bat it will not long enjoy the distinction of being 
the largest. The Westinghouse Machine Company are now 
building a 1,500 brake H.P. gas engine. This is also of the 
three-cylinder type, and it is designed to run 100 revolutions 
per minute. Remarkable economy is expected from this 
engine, as every possible care is being taken to make it a 
model of modern gas engine engineering. It would not be 
surprising if this engine developed a brake uP. for every 
83 cubic feet of natural gas consumed per hour, or 8,500 
British thermal units per brake 4.P.-hour. This would give 


2,545 _ 

8.500 about 30 per cent. at the shaft. 
Gas engines of such efficiency in large unite will undoubtedly 
compete successfully with the best steam engines. A gas 
engine of such size and efficiency will run day in and day 
out on less than 1 Ib. of coal, burned in a good producer gas 
plant, per brake H.P.-hour. This includes banking of fires 
and similar losses. It would have to be a high e steam 
engine and boiler plant that would regularly uce @ brake 





a heat efficiency of 


H.P. for 2 lbs. of coal per brake H.P.-hour—twice the amount 
of fuel required by the gas engine under similar conditions. 
The gas engine is no longer limited to special power pur- 
poses. It can hold its own as a prime mover, and can be 
used = almost all purposes for which the steam engine can 
be used, 


eee 


REVIEWS. 





Management of Engineering Workshops. By Antuur H. 
BaRKER. Manchester: The Technical Publishing Com- 
pany. 1893. 


This is one of the many technical manuals by the same 
publishers, and it is fully up to the standard of its predeces- 
sors; it deals with a subject that is often a sealed book 
to engineers. The book is more especially designed for small 
workshops, though not for the smallest. As the author very 
properly observes, a small works has more reasons than a 
arge works for falling behind. Founded, perhaps, by some 
vigorous man, it is kept moving by the energy of a single 
individual, and with his departure or death, the motive power 
is much reduced. Then in a small works which is running 
successfully there is usually to be found some man who knows 
everything. He can find every drawing, knows every 
pattern, and why and when it was made, and generally he is 
the one man to whom everything is referred. But it is 
dangerous to lock up in one case the whole of the drawing 
list and pattern register, and the chief draughtsman and 
manager, and some system ought to prevail even in small 
works which will permit of the death of a man or his 
departure without stopping the concern or causing serious 
loss. In a large works the individual is of less proportionate 
account, while there is bound to be asystem, and a large works 
will run a long time without great ability at its head, by 
virtue of momentum. So far as management can be 
generalised, we think it has been in the book before us. One 
of the difficulties in management is the stores, and in a 
little shop it is difficult to run the stores in the same 
efficient manner that is the case in a larger workshop. The 
workmen themselves are the worst obstructives to proper 
management. Ifa workman is made to sign for any special 
tool out of stores, he thinks he is being badly treated ; he 
is quite unable to realise the importance of system. But a 
stores is fully as important in a small as in a large works. 
There is no room to-day for shops where each man takes his 
own chisels to the smithy for dressing and proceeds to grind 
them. The author has clearly had opportunities of observ- 
ing the inner working of the shop. His remarks on the 
hoarding and guarding of tools by individual workmen proves 
this. In the reviewer’s own experience he has known one 
man to possessfrom one to two hundred cold chisels, and 
none of these were allowed to be handled by other men. In 
fact, he had himself something like 50 flat chisels in his own 
tool chest, so that the stock of chisels held by 20 or 30 men 
is liable to be very large. Properly managed, half a dozen 
per man would meet all contingencies even with out- 
workers. 

The author’s remarks on the timing of jobs for costing are 
good. On economy, too, he is good, especially in regard to 
the use of superior and costly steel for tcols, whereby greatly 
increased output is rendered possible. Cheap steel cannot 
pay if it is of low quality, as it usually is. Here are the 
author’s remarks on the means necessary to secure large 
output :—(1) Broad belts and high speed and fairly flat 
faced pulleys; (2) the best possible quality of tool kept 
flooded with lubricant, which should be properly laid on in 
pipes and circulated and filtered; (8) stiff and strong 
machines ; (4) properly arranged and supported work. 

From these few abstracts it will be seen that the 
book is something more than a book for the prime cost 
clerk,. Its value is largely technical. There is little 
in -it; for the book-keeper. It deals rather with 
the subject in a way that other similarly entitled books 
do not touch or attempt, and should be in the hands of 
all managers who do not feel quite satisfied of their own 
perfection, as even for men of experience there is something 
to be here learned, 
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Text-Book on Applied Mechanics. By ANDREW JAMIESON. 
Vols. I. and II. London: Griffin & Co, 1899. 


The author’s intention in these books has been to provide 
for the wants of second and third year students, a book on 
applied mechanics, to match his other works on the “ Steam 
Engine” and on “ Elementary Mechanics.” 

The general plan of the work may be said to be the 
describing of certain practical pieces or parts of machinery, 
and showing how and in what way the principles of 
mechanics are carried out in their working. It is exceedingly 
difficult to write a book for engineering students, becanse 
it is not easy to know the drift of the average student’s 
mind. One of the chief faults in the books of professors is 
the lack of proportion which they show. Young students 
are particularly lacking in the sense of proportional import- 
ance of details, and the professors do not seem to give them 
much help. In the vw before us we find this fault to less 
extent than usual, and also, so far as we note in going 
through more familiar figures in the pages before us, the 
figures of practice seem reasonable, and the author has made 
free but legitimate use of the tables of strength and sizes 
furnished by practical engineers. A few errors have, 
perhaps, crept in. We note one of small importance. The 
wheel teeth known as Gee’s are not of recent introduction, 
but have been in use now many yearr, and we are only 
surprised there are not more of them. 

The aathor cannot let slip the opportunity of referring to 
the Field engine, that combined steam and hot air coi- 
trivance on which so much has already been spent, and the 
importance of which, in the author’s eyes, seems to your 
reviewer somewhat indicative of the professorial lack of 
idea of proportion above referred to. We hope the space he 
gives to the Field engine will not mislead his young readers. 
We feel inclined to forgive him his reference to the poundal 
in a book for engineers, because he really makes a good and 
brief explanation of the term, and does not fall into the 
usual professorial error of losing his temper over the coarse 
methods of engineers who employ for tkeir approximate 
calculations the sufficiently approximate weight in place of 
the variable g—or ought we to say the invariable g ? 

Volume II. deals with a variety of subjects in a somewhat 
mixed manner, beginning with a chapter on motion and 
energy, illustrated by reference to the fly-wheel. and the 
governor and centrifugal extractors, and passing then to 
graphic statics and the calculation of stresses in framed 
structures, and finally to bydraulics and hydraulic machinery, 
with practical illustrations from turbine work, and cen- 
trifagal pumps. 

There are some merely pictorial illustrations, but these are 
fairly well chosen, as showing the forms which are taken by 
practical mzchines. 

The work, on the whole, is one we are inclined to consider 
in a fairly favourable light, though it traverses ground already 
trodden hard, and it is difficult to see the need for 80 many 
books on mechanics. 

Parents tell us that their boys ai school are compelled to 
buy too great a variety of books, and there does seem to be 
some sort of tacit understanding as regards the use of books 
by different authors. Text-books for educational purposes 
ought to be few and standard. 





CORRESPONDENCE. 





Engine Tests. 


I enclose you copy of the tests of some engines which I 
conducted at Sonth Shields, You will perhaps remember 
that in my paper before the M.E.A. last year, I mentioned 
the tests of some engines which we had here previously. 
These tests, which I now send you, are the tests of similar 
engines, only double the power. 


These engines were especially designed to be economical . 


over a large variation of power, and you will find, I think, 
that they have fulfilled these conditions to a remarkable 
degree. 

The governor on’ both the engines was not set exactly 
alike, for whereas engine 636 is most efficient at light loads, 


engine 634 is most efficient at the higher loads. The tests 
of 634 were taken first, and it was thought it would be better 
to alter the governor before 636 was tested, but you will see 
that there was not really much in it, because though there 
was a gain in one there was a loss in another. 

I ought to mention that engine 634 had been running for 
some three months, whereas engine No. 636 had not been 
running more than a fortnight. 

The contractors for the combined plant obtained a bonus 
on each plant of £100, as the contract provided that the 
steam consumption per KW.-hour should not exceed 25 lbs. of 
steam, and the contractors would receive £50 bonus for each 
complete pound below this consumption, the consumption 
to be the average of the consumption at full, three-quarter, 
and half loads. Trusting that this may be of interest to 
some of your readers. 

Jos. 4. Jeckell. 


South Shields, July 20th, 1899. 





South Surecps 200 cw. Ferranti-McLaBen.— Orrictat. TEst. 
Engice No, 636. Alternator No. 294. 

















Load. 20 % over. Fall. i 4 3 

Date .. ov. .. | 24/11/98 | 21/11/98 18/11/98 16/11/98 | 23/11/98 
Time .. aS .. | 2hours 5 hours | 5 hours 5 hours 4 hours 
LEAP. -.. ae .. | 868°25 815°45 259°68 172°59 122°82 
Kw.-hours - .. | 2205 188 147 99 55°25 
Revolutions .. +. | 123°0 123°04 127°19 123°17 125°69 
Water per I.H.P. .. | 13°80lbs.| 13:°26l]bs.| 1805lbs,} 13°41]bs.| 18°38 lbs. 

hee: Fo ee: 166 ,, 1612 ,, 184 =, ay . 

” » Kw.-hour.. | 227 ,, 22°34 ., 22°06 ,, 23 62 ,, 29°55 ,, 
Combined efficiency... | 81°4% 79°88 % 158 % 16°6 % 60°4 % 











Aversge water per kw.-hour at full, }, and 4 loads, 


Full load us 22°24 Ibs. 
, - 06 ;, 


” 
” 


23° 

23" ” 
8 68°92 Ibs. 

Average per kw.-hour = 22°97 lbs, 








Sours Surectps 200.kw. Ferranti-MoLarus.—OrriciuaL TEst. 
Engine N> 634. Alternator N>. 282. 











_—— 20% over. Full, ? 4 3 

Date .. ay .. | 19/11/98 | 14/11/98 | 11/11/98 | 10/11/98 | 12/11/98 
Time .. ae .. | 2 hours 5 hours 6 hours 6 hours 4 hours 
ek ae ate .. | 875°55 °45 255°5 1763 104°64 
Kw.-hours ae .. | 9285 198°6 152 95°16 54°25 
Revolutions .. «. | 124-7 124°63 124-78 12492 1247 
Water perI.H.P. .. | 182 Ibs.| 13°06]bs.| 13:18lbs.| 18°871bs.| 14°65 Ibs. 

9 iy eee 16°33 ,, 16°23 ,, 165 , 1849 ,, 21°03 ,, 

= » KW. ae. ee Pe ee ree Ue 
Combined efficiency 809% 80°5% 79°T% 763% 69°48% 




















Average water per Kw. at full, ?, and 4 loads. 
Fullload .. 21°75 Ibs, 


3 ” ee , ” 


4 oe SST ow 
8)68°56 Ibs. 
Average per kw.-hour = 22°85 Ibs, 








The Electric Lighting of the City. 


The evidence brought forward by the City of London 
Electric Lighting Company before the House of Commons 
Committee was mainly directed to show that this company 
had laid out-capital on the faith of the contracts with the 
Corporation, and had therefore laid mains and made pro- 
vision for the lighting of all thoroughfares and minor 
streets, courts, and alleys, and the action of the Corporation 
in repudiating these contracts looks uncommonly like a great 
injustice. 

It seems strange that the Charing Cross Company have 
sufficient faith in the Corporation to arrange terms with 
them, for it is quite clear that as they have not hesitated to 
break their faith with this company, there is no tee 
that they may not find it to their interest to deal equally 
cavalierly with the Charing Cross Company. The whole 
thing seems to be one more instance of the fact that 
individual morality is quickly lost when hidden by the cloak 
of civic honours, and men do not hesitate to do things in 4 
corporate capacity which they would never dream of in 
carrying on their own business. : 

I'send you herewith a chart showing an analysis of the 





SUMMARY OF VARIOUS ELECTRIC SUPPLY COMPANIES’ RESULTS COMPILED FROM PUBLISHED ACCOUNTS. 
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working results of four companies, with certain deductions 
to be drawn therefrom, and I think they reveal many facts 
which ought to be placed before shareholders of these under- 
takings and intending investors in this absurd competition. 
The wicked waste of money in duplicating mains and plant 
cannot bring good to anyone; though, in the first instance, 
there is bound to be a considerable reduction to customers, 
the duration and extent of which will depend upon the 
length of the respective purses of the competitors. 

It is, of course, obvious that having provided plant of 
11,000 kw. with 3,000 kw. of plant coming in, say, 14,000 
KW. altogether, the City Company cannot afford to allow a 
competitor to enter the field with new armour and unfettered 
by any pioneering expenditure, &c., without making a 
desperate struggle for existence. I shall not, therefore, be 
surprised, now that the House of Lords has allowed the 
Bill to pass, to find the rates cut down below a remunerative 
return, and if the public are tempted to invest money in the 
Charing Cross Company under such conditions, it seems 
deplorable that no guiding and helping hand should be ex- 
tended to warn them of their fate. 

The position of the Charing Cross Company is certainly 
rather peculiar at the present time. They came into existence 


and found they could only live by over running districts | 


cultivated and pioneered by other companies. They have 
secured a lucrative return in their St. Martin’s area, with 
considerable profits from the Strand area, and have lately 
commenced the foolish policy of further incursions, which 
has compelled them to expend large additional capital in the 
St. Giles district, which is at present unremunerative, and 
for which the prospects are very poor. They continually 
assert that they are competed with by the Metropolitan 
Company, but this is true only in theory, as the Metropolitan 
Company have not yet been in a position to fight them on 
their own ground; but asthe new Holborn Street is now 
decided, the Sardinia Street works will be reconstructed, and 
with the help of the large modern works at Willesden there 
is a certainty of a warfare of rates which will surprise not 
only customers but possibly shareholders. The effect of 
this will be, that the Strand Company will no longer be able 
to rely upon their present lucrative districts to assist them in 
fighting the peculiar districts of the City, and it may confi- 
dently be expected that they will suffer, and bring discredit 
upon electrical enterprise as a safe investment for capital. 

It is difficult to believe that a rate of 4d. per unit in the 
City is equivalent to 2d. per unit in the Strand area, but 
when it is considered that the City lighting calls for no less 
than 60 per cent. of the lamps connected to ba in use at one 
and the same time, it is clear that very nearly double the 
plant is necessary for the City lighting to that required in 
the Strand district. 

This p:culiarity, of course, only affects the qucstion of 
capital, and the return on this capital is seriously prejudiced 
by the peculiar conditions of the supply. The revenue from 
the lamps connected is practically negligible for the two 
summer quarters, and is confined to five days in the week 
for the winter six months. During this period the plant 
must always be ready for use, and sudden demands render 
economical working extremely difficult. The City Company 
have, therefore, large plant and little return, The gross 
yield in units per KW. of plant installed being, for the year 
1898, 1,040 in the Cnaring Cross Company, and only 500 in 
the case of the City Company. 

From these facts it is evident that a much broader view 
must be taken of the matter than is usually given to matters 
of this kind. It is not a question of a few decimals of the 
works costs or the relative merits of systems of supply ; all 
that is required being some clear conception of the actual 
yield per KW. of plant. 

Pray pardon the length of this letter, and if I have suc- 
ceeded in securing your assistance in warning the public 
against recklessly squandering their money in a badly judged 
and unnecessary competition, I shall bs more than satisfied 
if you can do anything to avoid such a disastrous complica- 
tion of results. 

Statistician. 


P.S.—It has been stated that a reduced charge increases 
the yield, facts and proofs show otherwise. Cheaper supply 
will not alter hours of sunset, nor increase working hours in 
offices, &c. Published accounts show :— 
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Thunderstorms and Wireless Telegraphy. 


On the evening of Friday, the 21st inst., at about 9.30 
.m., @ severe thunderstorm appeared to be raging over 
or Bay; a number of flashes being visible, and distant 
thunder distinctly audible. 

Experimenta were made with a coherer consisting of five 
brass filings, which had been exposed to air for four days and 
nights, and an unexhausted tube. 

When this was connected in series with a single quart 
Leclanché cell, a telephone receiver, and a galvanometer, a 
50-foot vertical wire being used, most distinct readings were 
obtained ; the galvanometer, which was not at all sensitive, 
often being deflected 80°. 

A large number of readings were obtained when there 
were no Visible flashes ; but when a visible flash did occur, 
an instantancous effect wasshown in the instruments. This 
storm passed away about 11 p.m., after which time there 
were hardly any readings obtained for about half an hour. 

Between 11.30 p.m. and midnight readings were again 
obtained, sometimes with distinct thunder, but with no visible 
lightning. From these readings it was calculated that the 
storm was 20 or 30 miles away when first obeerved, but this 
is not certain. As the intervals between the signals given 
by the instruments and the distant thunder were getting 
legs, this was expected to be a fresh storm approaching, and 
as the wind was then S.S.W., it was looked for in that 
quarter. 

At about midnight the readings were very marked. Just 
before 1 o’clock flashes were seen towards the S.W. It was 
then noticed that sounds were heard in the telephone 
receiver before the eye had time to appreciate the flash. 

As this storm came nearer, the effects became rather 
weaker, a few of the brightest flashes taking no perceptible 
effect. The flashes then became so frequent that observa- 
tions were stopped at about 1.30 p.m. 

During these observations it was found that the earth 
connection was quite superfluous, but no results were 
obtained without a vertical wire. 

No wings or extra capacities were used. 

Similar results were obtained to-night with a vertical wire 
of 20 feet. The results, however, were far less constant, 
perhaps owing to the storm being partially overhead. 


R. H, Martin. 
Totnes, July 22nd, 1899. 





Situations Vacant. 


Having read the article headed “ Situations Vacant ” by 
“Trolley,” I can thoroughly endorse his views. 

I also am out of a berth through the failures of firms by 
whom I was engaged. I have had a first-class all-round 
experience in both light and heavy electrical engineering 
for 20 years. Have held posts of works manager and chief 
works electrician. Have designed dynamos, motors, &c., 
erected power transmission and lighting plant, &c., and hold 
first. class testimonials. In spite of all this, although I have 
answered scores of advertisements, I rarely, if ever, receive 
the courtesy of a reply, or, if I do, find that they expect a 
“manager” for about 30s. per week or so. 

I am debarred from taking a post in a central station, as 
the advertisements always state “must have had central 
station experience,” notwithstanding the fact that many 
pupils who have learned their profession under me have suc- 
ceeded in being admitted. 

I recently replied to an advertisement with the usual 
result of no reply, and eventually discovered that the man 
for the post was actually chosen defore the advertisement was 
sent for insertion; this only being done to delude the 
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directors. It seems a matter of pure chance as to one’s 
application being taken notice of or not. 

If only there could be some qualifying examination by 
some such authority as the Institution of Electrical Eagineers, 
giving diplomas or certificates as to one’s actual knowledge 
and abilities, then the really competent man might stand a 
chance. 

As matters are at present, unless one has either money or 
influence, actual knowledge and ability counts for little or 
nothing. 

I am sure there are numerous employers who would be 
glad to know of able men, but for want of euitable means of 
coming into touch, such as an official bureau or the like, 
have to take their chance. 

It is not always the one who gives the best reply to an 
advertisement who is the best man for the job. 


Disheartened. 





Electrolytic Recovery of Zinc. 


Referring to the above-mentioned article and the letters 
that appeared in your issue of July 21st, I am glad 
Mr. Kershaw has quoted the extract from the Times, 
April 5tb, as it gives one an opportunity of comparing his 
remarks with those from which he obtained his information. 
Of course, the locality where the trial took place is of 
secondary importance, except as it relates to the accuracy of 
Mr. Kershaw’s statements. 

Sherard Cowper-Coles. 





ROMER SAN 





PARLIAMENTARY COMMITTEES. 





Cuarina Cress AND StrRanp Execrric Suprty Company's BIxu. 


A CommittzH of the House of Lords, presided over by Lord 
Ribblesdale, commenced the consideration, on Monday, of the Bill 
promoted by the Charing Cross and Strand Electric Supply Com- 
pauy to confirm the provisional order granted by the Board of Trade 
giving the company power to supply electric light within the City of 
London. Mr. Pember, Q C., Mr. Shiress Will, and the Hon. Sydney 
Holland, appeared for the Charing Cross Company; Mr. Pope, QC, 
Mr. Balfour Browne, and Mr. Je Roskill, were for the City cf 
London Electric Lighting Company, who opposed the Bill; and the 
Corporation of the City of London, who also opposed the confirmation 
of the order, were represented by Mr. Littler, Q.C, Lord Robert 
Cecil, Q.C., and Mr. A. J. Walter. 

Mr. Suiress Witt opened the case for the Charing Cross Company, 
and said the contest had been fought twice b:fore, and on each 
occasion the company he represented had been successful in the 
contest. Having gone over the chief points which arose at the 
inquiry held by Sir Courtenay Boyle at the Guildhall, he went on to 
trace the history of the Charing Cross Company, and showed that in 
each of the districts where they were now established there was 
competition. They were prepared to answer any criticism as to their 
position, character, activity, and energy. The average price which 
they charged over their areas was 436d. per unit as against 6°22d, 
per unit charged by the City of London Company. It was to the 
lowness of their charges, coupled with the admirable nature of their 
supply, that had resulted in their success. It was proposed in the 
provisional order to supply light in the City ata maximum of 5d. per 
unit, reducible to 4d., and to supply motive power at a maximum of 
3d., reducible to 2d. per unit. Mr. Will proceeded to deal with the 
agreements entered into by the Corporation with the Pioneer City 
Company, and said that a great deal had arisen over the words in the 
agreement by which the Corporation undertook to grant a monopoly 
to the company, “so far as they are able to do so.” 

The Cuarrman: So far as they are able to do so, Is that limited 
by the first section of the Act of 1888 ? 

Mr. Wit: That is what it means. 

Mr. Batrour Browne: We do not admit that for the company. 

Mr. Wrix next dealt with the question of the illegality of the 
agreement entered into between the company and the Corporation. 

Mr. Porm said Mr. Will should state that it was through no fault 
of the City of London Company that the agreements might be 
invalid. It was simply that an Act which governed the Commis- 
sioners of Sewers prevented them from entering into a contract with 
any one of their members, and it happened that Alderman Sir 
Joseph Savory was a shareholder in the company, and the question 
was whether that invalidated the whole contract. 

Mr. Witu: The whole thing is utterly immaterial to me, and I will 
tell you why. 
h ae amas: If it is immaterial, I do not know why we should 
ear ii 
Mr. Witt said if the agreements were invalid there was an end of 
the matter. If, on the other hand, they were valid, then the hands 
of the Corporation were tied to their exclusive grant, and then the 





Pablic Act of 1888 came in, and that could not be over-ridden by any 
agreement between parties. Szveral matters were left over by Sir 
Courtenay Boyle for future settlement, and these matters, viz , the 
time of purchase, the site of the generating station, and other matters 
had since been settled by the Board of Trade. 

The CHarnman: Do I understand that your company and the 
Corporation have settled these matters between yourselves ? 

r, Wich said it was very difficult to know what the City did 
mean, but in this matter the terms had been settled by the Board of 
Trade. 

Lord Rost. Czom: The City of London Corporation oppose the 
grant of the order. 

Mr. WitL was proceeding to read the evidence given by Sir 
Courtenay Boyle before the House of Commons Committee, but— 

Mr. Pops objected, and said that Sir Oourtenay Boyle was still 
alive, and could ba called. 

The CHarnman: Yes, we will not have that, I am{nof very fond of 
that. We prefer to put our own questions. 

Mr. Witt next dealt with the petition of the Corporation, and said 
that the Board of Trade had now made over 500 provisional orders, and 
the one now granted to the Charing Cross Company was an order of the 
latest and most improved form. Going next into the petition of the 
City of London Electric Lighting Company, counsel contended that 
with respect to the reserve and depreciation accounts of the City 
Company they were in no worse posi‘ion than the Charing Cross 
Company. Astothe unique state of affairs stated to exist in the 
City of London with regard to the nature of the supply demanded, 
the Charing Cross Company was prepared to face the difficulties and 
supply at a lower price. His case was for competition, which they 
had in almost every district in London and which resulted in a better 
and cheaper service. 

M-. E. Smare (secretary of the Charing Cross Company) gave 
evidence as to the financial position of the company. They supplied 
23 theatres out of 26 in the district, and also many Government 
buildings. Altogether they supplied 157,000 lamps in their district. 
They supplied on the continuous system, which was considered best 
for motive power. They supplied cheaper than any private company 
in London, and cheaper than any Iccal authority except Shoreditch. 
He had no doubt but that if they got into the City, the low price 
they would charge would stimulate a demand. 

Replying to the Coatrman, Mr. Batrour Browne said that if the 
agreements were valid batween the Corporation and the company, it 
cut off the City of London Corporation from being a possible com- 
petition with the City of London Oompany. 

Lord Guzngsk: The local authority is also debarred from buying 
one or the other company. 

Mr. Batroun Browne: Not until 1914. 

Mr. W. H. PatcHEct, engineer to the Charing Cross Electric 
Supply Company, said there had only been one case in which the com- 
pany had had trouble with the local authorities in respect to the 
breaking up of streets. When his company applied for a competing 
order in the Strand district, they were met with entirely the same 
arguments with respect to the condition of the streets, but the 
difficulties were overcome. 

The CHarnMan: You are going to charge 5d. per unit in the City ? 
—Yes. 

And you think you can make money out of it ?— We do. 

Mr. Batrougk Browne pointed out that in the case where the 
company did not carry out the work, the Board of Trade could re- 
voke the order, and the Corporation would buy the undertaking. If 
that was done the Corporation would take over the powers of the 
provisional ord sr t> c>m9353. 

Mr. Witt having intimated that this would close his case, a dis- 
cussion took place as to whether the company or the Corporation 
should go into their case. 

The Committee decided that the Corporation should be heard first. 

Mr. Lirrtse, Q.0., then addressed the Committee for the Corpora- 
tion, and said that no doubt they did use the words that they would 
allow no interference with the company as far as they lawfully 
might. They held that if they thought the company had forfeited 
its privileges, they had the right to set up competition. Ifthe agree- 
ment was held to be valid, of course the City would be bound by it. 
If it was invalid the Corporation desired to be in a position to act as 
they thought best for the citizans, and to be in a position if they 
desired to step in themselves. If the Charing Oross Company came 
in, the Corporation did not know exactly where they would be. If 

there was to be competition the Corporation should have the 
opportunity of being the competitor, especially having regard to the 
condition of the streets. The decision in the other House was not 
one congenial to the City. 

The CHarnMan: If the agreements are valid, is it in your mind 
to invite competition ? 

Mr. Lirtume: If the agreements are valid we shall be out of it, and 
it will be for this company to come again if they like. 

Mr. Batroug Browns (for the company) said he would first call 

evidence. 

Mr. Gzo. Hurrina, a director of the City of London Electric 
Lighting Company, said the conditions of supply were different in 
the City than in any other district. Consequently, there had to be a 
large capital expenditure for the purpose of supplying for a very 
short period each day. He and his friends who subscribed a great 
deal of money only raised that money on the strength of the agree- 
ment with the Corporation to give a monopoly for 21 years. 

The Cuataman: Do I understand you to go so far as to say you 
considered yourselves monopolists for 21 years ?—Yes, my lord. 

Continuing, Wirnz3s said that to get that exclusive right the com- 
pany had given valuable privileges to the City and the public were 
protected by the sliding scale. If the onerous conditions imposed by 
the Corporation with regard to reserve and depreciation fands were 
revoked the company would reduce the price charged to 5d. per unit. 
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Mr. J. O. Box, secretary of the City of London Electric Lighting 
Company, said the average dividend of the company had been 3°8 per 
cent. They had 8,000 customers and sold 5,800,000 units in 1898. 
With regard to the investment cf the depreciation fund in gilt- 
edged securities, the opinion of Mr. Oripps, Q.C., had b2en taken on 
this matter since the House of Commons inquiry, and he had held 
that the company were quite right in so investing the fund. 

The Committee adjourned. 





. The Committee resumed the consideration of the Bill on Tuesday, 
when Mr. F. Battpy, engineer of the Oity of London Electric 
Lighting Company, was called, and in answer to Mr. RoskILt, pro- 
duced charts showing the maximum demand for electricity in the 
City, and the daily load curver, showing the peculiarity of the demand 
in the City. Whereas in the City they had 60 per cent. of their 
lamps connected at the same time, in the West End there was, as a 
rule, little more than 33 per cent. connected. He explained the way 
in which the City was parcelled out into districts, so that the failure 
cf supply in one district would not affect the others. Culverts 
had been laid in every street, so that now, when fresh customers were 
added, there was practically no disturbance of the streets. If they 
were relieved from the onerous condition of investing balances in 
gilt-edged securities they could supply electricity at 5d. per unit. 

By Mr. Witt: He did not think the Charing Cross Company fally 
realised the difficulties they would have to meet in the Oity. They 
could not have used batteries for storage because of their price until 
jast recently. At present, the Metropolitan Electric Lighting Com- 
pany had not actively competed with the Charing Cross Company ia 
8t. Giles and Holborn, but they would soon be able to do so, and 
then ‘a Charing Cross Company would know what competition 
mean 

Re-examined by Mr. Batrourn Browns: Batteries at one time 
were prohibitively expensive, now they were better and cheaper. 
Taoey had applied to the Bosrd of Trade to use the continuous cur- 
rent, and had it not been for the Corporation putting a spoke into 
their wheel, they would have had the continuous current in use now. 

Replying to the CuarsmMan, Mr. Wrx1 said the Oharing Cross Oom- 
pany was quite prepared to insert a clause in a provisional order 
binding themselves absolutely not to combine in any way with 
another company in the City. 

The Cuatgman (to witness): Is it a matter of fact, that if the 
Charing Cross Company came in, at all events up to 1914, they will 
have the best of the handicap to the extent that these onerous 
burdens with regard to the investment of the depreciation fund will 
not be imposed on them ?—That is only one part of the burden. 

But it is a very essential part of the handicap ?—I think it is. 

Mr. 8. Mors3, solicitor, who acted for the Pioneer Company in the 
negotiations with the City Corporation in respect of the sgreements 
entered into, stated that in principle it was not the practics of the 
Board of Trade to dispense with the consent of the local authority. 

The Cuargman: Would you not infer that the Board of Trade had 
very strong reasons for dispensing with the consent of the local 
authority in this case? 

Mr. FREEMAN, Q.C.: The inference is that the Board of Trade has 
made a mistake. 

Mr. D. J. Ross, engineer for the Corporation of the City of Lordon, 
was examined as to the state of the atreets in the City, and said that 
in many of the principal streets it would be impossible to place any 
more pipes under the footways. 

Lord Ketvin gave evidence as to the abnormally high peak 
existing in the City. A remunerative load could only be obtained 
during the winter months, and during the reet of the year he believed 
the supply was worked at a loss. Owing to the peculiar nature of the 
demand in the City it meant having double the quantity of machinery to 
that which would be sufficient in other districts, and this led toa large 
capital expenditure. In his opinion, if competition was allowed, it 
would be disastrous. The difficulties would only be increased by 
dividing the responsibility, and the public would be bound to suffer 
in the end. The inevitable end would be the buying up of the 
two companies by the Oorporation at a greater price than they would 
have to buy the one company. 

Cross-examined by Mr. Pempmr: He was against competition 
where competition was not for the benefitofthe public. He bzlieved 
that in the Strand it would have been better if one company had been 
allowed to go on. He thought the Corporation of the City ought to 
take up the whole undertaking now. 

The Cuarmman asked Mr. Pember if the clause in the Charing 
Cross provisional order which provided for purchase by the local 
authority was a model clause. 

Mr. PemBze said it was, so far as regarded the possibilities of 
purchase, but it differed in respect to the period and conditions. 
Sir Courtenay Boyle only thought fit to give them a period of 14 
years before the local authority would have the power of purchase, 
and that in consequence the City should give the 10 per cent. on the 
capital expenditure properly so found, and bring up the dividend to 
4 per cent, during the interval. 

The CHataman asked if that met the views of the City ? 

Lord Ropr. Crom said that if ever they got to the clauses 
generally speaking the clause would meet the wishes of the City. 

Mr. Batrous Browne, Q.C., then addressed the Committee for 
the Corporation, and contended’ that the provisional order had been 
granted to a considerable extent under a misapprehension. He 
thought, with all respect to Sir Courtenay Boyle, that he had totally 
misread the reportof Major Marindin. It was a mistake tosay that 
competition was always a benefit to the consumers, and nothing could 
be put in that order which would prevent two companies g 
to a certain price. When the Corporation invited tenders for the 
supply of electric light to the City it was too carefal in the 
interests of the public. The City imposed conditions on the com- 
















, pany, and the depreciation fund was being stored away for the benefit 
of the City. It was not fair, therefore, that another company should 
come in and be allowed to compete without having the same con. 
ditions imposed on them. What the City of London Company 
considered they had was a regulated monopoly, and that was only 
what every gas and water company had. If competition wasallowed, 
the Corporation, at the end of 1914, would have to buy out two 
companies, and one set of plant must necessarily be useless to the 
public. The City Company felt that they had security by 
means of the agreement with the Corporation, w stated that so 
far as they were able they would give them exclusive rights. Till the 
change of front by Sir Courtenay Boyle, the consent of the local 
authority had not been dispensed with. He submitted that his 
company was under serious disability, and that if the Charing Cross 
Company came in it would have an unfair advan The attitude 
taken up both by ‘the Board of Trade and the ration, was 
very hard on hiscompany. If the Corporation was not legally bound 
by the contracts, they were morally bound by them. They had had 
eight years’ good service, and now wished to tear up the contracts. 
It would be a serious blow to all enterprise if contracts solemnly 
entered into were to be torn ap. 

At the conclusion of Mr. Balfour Browne’s address the Committee 
conferred in private, and the chairman afterwards announced that 
the Committee were of opinion that the provisional order might pro- 
ceed, but they would wish a clause inserted to be provided in every 
respect by the Lord Chairman of Committees to ensure competition 
and obviate combination pending the purchase by the local authority, 

Some discussion took place between Mr. Pember and Lord Robert 


Cecil as to the wording of the clause, and it was agreed to insert — 


words providing that the Charing Cross Oompany should neither 
directly nor indirectly associate themselves in any way, or for any 
purpose, with the City of London Company or any otaer company, 
except with the consent of the local authority and of Parliament. 

At the suggestion of Lord Rosgrr Crcin words were inserted in 
the provisional order prohibiting the Charing Cross Company from 
selling their undertaking ia the City. 

The other clauses of the Bill were then gone through. 





Exzcrric Liaut ProvyistonaL ORDERS. 


Tue Electric Light Provisional Order fie. 17) relating to Car- 
shalton, Gateshead, Merthyr Tydfil, and Newton Abbott should have 
come before Lord Ribbledale’s House of Lords Committee on Thurs- 
day, but all opposition was withdrawn, and it accordingly went 
through. 





SourH StaFFoRDSHIBE TRAMWAY BILL. 


Tam above Bill came on Wednesday before a House of Commcns 
Committee, presided over by Mr. Seale Hayne, but as no opponents 
appeared it was struck out of the list,-and will thus go forward as an 


unopposed measure. 





NewoastteE Tramways. 


On Thursday a Committee of the House of Lords, under the chair- 
manship of Lord Ribblesdale, considered the omnibus Bill, promoted 
by the Gonpertiien of Newcastle-on-Tyne. 

Mr. Pamper, Q.C., in opening the case for the Corporation, said 
tke Bill was a large one in bulk, but it contained a large amount of 
uncontroverted matter. Power was sought to lay down 20 miles of 
double line of tramways, a considerable portion of which wovld bs 
the recorstruction of the existing tramways, and, further, to work 
the tramways by any system of mechanical traction including elec- 
tricity. It was aleo proposed to light the street lamps by electricity 
generated in connection with the tramways, and to ase electric current 
for the working of the quay cranes. It was in connection with the 
lighting and the use of the cranes that the opposition came in from 
the Electric a Oe: but he asked the Committee to 
seriously consider, taking all gs into consideration, that company 
which had a provisional order of the ordinary kind could not fairly 
be heard against the Corporation measure. All the petitions against 
the Bill had been withdrawn except that of the Electricity Supply 
Company. The opposition practically wason one point, viz , whether 
the company which had the ordinary provisional order for the supply 
of electricity within the borough of Newcastle were entitled to say 
that the Newcastle Corporation were not entitled to light their own 
lamps and work their own cranes. 

Mr. Dicxrsson (for the company): We go beyond that. 

Mr. Pumper said if that was so he should object more strongly 
against the company having a locus standi, Asa matter of fact, the 
Corporation had an Act empowering them to light the streets, aad 
they could if they liked use gas and refuse to take a single unit of 
electricity. In 1890 licenses were granted under the Electric Light- 
ing Acts to two companies—one called the District Company and the 
other the Supply Company, for which Mr. Pembroke hens and 
Mr. Dickinson appeared to-day. It was ially set out, however, 
by the Corporation at the time that this did not prevent them from 
granting any farther licence, and that showed that no. monopoly 
whatever was intended. It was intended by the Corporation to have 
the overhead system of electrical traction, and the standards would 
be used as lamp-posts. 

Mr. Pamproke Srepuens, Q.0., for the company, said they 
were empowered to enpply electricity for all private and public 
purposes. His learned friend a:ksd why, having got the power to 
ganerate electricity for tramway purposes, why should he not be 
allowed to go on and light, but, as a matter of fact, the Corporation 
had got no power whatever until that Bill was carried. Parliament 
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was very strong’on'the point that local authorities should not compete 
out of the rates with a private company. Ia this case the Oor- 
poration laid down very stringent conditions on which his company 
was allowed to come into the borough. Having done that it was 
only fair play thet they should be left alone during the term for 
which their licence lasted. Hia company had spent £100,000, and 
would epend £30,000, and as the licence was granted for a shorter 
term than usual, they should have the opportunity to recoup them- 
selves. A more unfair attack upon a company doing their duty 

roperly he bad rarely heard. As far as he knew there waa no 
precedent for taking away the rights of a statutory company in that 
way. : 

Mr. PemsBue pointed ont that the Corporation only wan‘ed power 
to supply themselvee, and not to compete with the company. 

After private conference the Chairman announced that the Com- 
mittee were of opinion that the company had not established a 
right to a Zocus. 


bm SS 


LONDON COUNTY COUNCIL. 





Tue Council at the meeting on Tuesday decided to lend £10,000 to 
the Battersea Vestry for electric lighting purposes, and £11,185 to 
the St. Pancras V-stry, £20,810 to the S»oreditch Vestry, and £26,000 
to the Islington Vestry for similar objects. 


TELEPHONE COMPETITION. 


The adjourned report of the Highways Oommittee was brought 
forward, recommending the Council to express the opinion that it 
was undesirable that, as regarded the area of the county of London, 
the existing licanse of the National Telephone Company should be 
extended for a farther pericd beyond the year 1911, when the license 
would otherwiss expire. 

Mr. BzacuororFr, as an amendment, moved that the Council wel- 
comed the determination come to on the part of the Government to 
establish a telephone system for the London area, and trusted that it 
wight result ia arrangements whereby telephonic communication and 
eff-ctive c-mpetition might be instituted as between the service of 
the Post Office and that of the telephone company. 

Lord WzxBy, chairman of the Oouncil, ruled the amendment out 
of order. 

Mr. Haeris then proposed that the amendment should form a 
preface to the recommendation of the committee, but only 16 votes 
were recorded in favour of the proposal, and the commiitee’s sug- 
gestion was then carried. 


Exgorsio Traction ExPERIMEnts. 


In a apecial report the Highways Committee stated that they had 
received the report of Prof. Kennedy, whose services were requisi- 
tioned to advise the Council on the subject of introducing mc chanical 
traction on the tramways. The committee stated that they had 
decided to recommend the Council to make experiments with the 
conduit and the surface contact systems on portions of the lines 
batween Westminster Bridge and Tooting, and that they had 
informed the Lambeth Vestry and the Wandsworth Board of Works, 
and had asked those authorities to give consent without requiring 
more definite information. Continuing, the committee said :— 

“As we are advised that. there is no considerable difference in cost 
between the two systems, the settlement of the question of the 
portions of the experimental line on which each is to be tried might, 
we think, be left for us to determine. The line which we propose 
shall beadapted for experiments with electrical traction is about six 
miles in length ; andthe estimated cost of reconstructiag it for this 
purpose is £15,000 per mile of single line, including the cost of 
preparation of plans, supervision of works, removal of pipes, repaving 
and alteration of carriageways and footways where necessary, and 
other minor matters, The total cost of the reconstruction of the lines 
for electrical traction ie therefore estimated st £180000. We pro- 
pose that, having regard to the fact that the projected work is of a 
very special character requiring the supervision of an expert in such 
matters, Mr. Kannedy shall prepare the necessary plans, and superin- 
tend the reconstraction of the tramways referred to; and the amount 
of the estimate will cover his charges for this work. We are in com- 
munication with him with the view of arranging terms for this, and also 
for his undertaking the same work in connection with the proposed new 
tramways and light railways, for the construction of which for elec- 
trical traction the Council may obtain powers next year, either by 
provisional order under the Tramways Act, 1870, or by orders of the 

Light Railway Commissioners under the Light Railways Act, 1898. 
As to this matter we propose to report at the next meeting of the 
Council, when we shall ask the Council to direct a special meeting to 
bs called, in accordance with the Light Railways Act and the rales 
of the Board of Trade with reference to applications under the Act, 
in order that the Council may consider and decide whether an 
application shall be made tothe Commissioners for an order authoris- 
ing the construction of certain light railways within the county of 
London. As the Council will on Augost 1st adjourn for the autumn 
recess, we think it. desirable that we should be authorised, in the 
event of the road authorities concurring, to make on behalf of the 
Council the necessary application to the Board of Trade for its 
license for the use of electrical traction on the experimental line. It 
also appears desirable that, in order that the works may not be- 
delayed by the recess, we should be authorised to take all necessary 
measures for the preparation of the plans and specifications.” 
The Committee seme | recommended the Council to approve 
an estimate for £180,000, and to authorise them to apply to the Board 


of Trade for the necessary license. The consideration of the quos- 
tion was, however, adjourned for a week. 


Exmorraico Taamway mx Brackwatt TuNNetL. 


Various schemes of tramway extensions were approved by the 
Council, but one proposing the construction of a line from the present 
terminus at Greenwich through the Blackwall tannel to the tramways 
in the East India Dock Road led to an interestirg discussion. 

Mr. Crooxs, chairman of the Bridges Committee, moved as an 
amendment that the Council should withhold its sanction to this 
particular rcheme. Sir Al-x. Binnie, the Council’s engineer, was 
opposed to the project, and the Committee pointed ont that in the 
event of the tramway being constructed and worked by electricity 
it would be extremely difficult to fix the cables to the roof of the 
tunnel owing to the fact that the concrete and tiles are only in 
parts 44 inches thick, and to carry the overhead cables in the open 
approaches supports placed ou'side the footways would be required. 
The Committee also stated that if the conduit system of electric 
traction was used, there would have to be a groove between two iron 
plates placed in the centre of each lineof rails. There would, there- 
fore, be parallel lines of iron in the carriageway on which the horses 
would obtain no ratisfactory foothold. and the result would be 
extremely detrimental to the general traffic. 

Colonel Forp having seconded the amendment, 

Mr. Baxer eaid that the tramway was both practicable and 
desirable, It would be unwise to place the trolley in the tunnel, 
but there was ample room for the conduit, and from a financial point 
of view the 2} miles of line proposed to b3 built would earn not less 
than £8 000 per annum. 

O her members having dircussed the proposal, the smendment on 
a division was carried by 52 to 50 votes, the scheme therefore being 


rej :cted, 
Tas Toree-PHass Systzm. 


The Highways Committee reported the receipt of notice from the 
Kensington and Knightsbridge Electric Lightiog Company of inten- 
tion to lay mains along Kensington High Street, Kensington Road, 
Hyde Park Gate. and Kensington Gore. The works referred to in 
the notice are different to those previously carried out by the com- 
pany. The company purposes to lay trunk mains for three-phase 
high tension currents, and for a system of sunvly which has not yet 
been approved by the Board of Trade. The Vestry of Kensington is 
about to repave High Street, and the conduits for the mains there 
should be laid while the road is open, but no other of the works 
referred to in the notice should be carried out until full particulars 
of them have been submitted to, and approved by, the Council, and 
the Board of Trade have approved the system of supply. The works 
specified in the notice, other than the conduits for Kensington High 
Street, should be formally disapproved for the present, and a recom- 
mendation made to this effect was adopted by the Council. 


LEGAL. 





Tax Grascow Ta~ePHons WayYLmAvEs. 


In the High Oourt of Justiciary, on July 20th, Lord Stormonth- 
Darling gave judgment on behalf of the Railway and Oanal Com- 
missioners in the difference between the Postmaster-General and the 
Corporation of Glasgow, with reference to the laying of telephone 
wires under certain streets in the city. 

His Lorpsurr said: The Corporation of Glasgow, being dissatisfied 
with the decision of the Sheriff of Lanarkshire, dated April 22ad, 
1899, on a difference between them and the Postmaster-General, have 
required, under Section 4 of the Telegraph Act of 1878, that the 
diff :rence should be referred to us. The difference is this. By notice 
dated December 21st, 1898, the Postmaster-Gsneral required the Oor- 
poration, as the body having control over the streets of Glasgow, to 
give their consent to the placiog of telegraph wires under certain 
streets in that city, and, by reply dated January 10th, 1899, the Cor- 
poration intimated that they were prepared to give the desired con- 
sent, but only on condition that such consent was not to be made 
applicable to the purposes of any private company or individual, 
whose application, 1f made direct to the Corporation, could be refused 
by the Corporation without right of appeal. _There was another con- 
dition stated in the reply, but no qaestion arises with respect to it. 
On February 17th the Postmastsr-General intimated in writing that 
he objected to the condition which I have mentioned, and 
the difference thus came to be whether the coadition ought to be 
attached to the consent of the Corporation or not. Now the 
real meaning of that condition was that the Postmaster- 
General admittedly proposed to allot certain of these under- 
ground lines (baiog those marked B in the schedule annexed to 
the notice) to the service of the National Telephone Company, for 
the purpose of connecting two of the exchanges of that company, 
and thereby affording access to the trunk telephone system of the 
Post Office. This he did ia pursuance of the policy of the depart- 
ment under which the trunk telephone lines were taken over in 
April, 1896. A Treasury Minute of May 23rd, 1892 (which was laid 
before Parliament) had contained a general undertaking that, so far 
as practicable, the Post Office would provide underground wires at 
an agreed rent to connect together the exchanges of a telephone 
company within one and the same exchange area, 80 that municipal 
authorities might not have to complain of their streets being dis- 
turbed by competitive companies; and this general undertaking had 
been applied to the case of the National Telephone Company by 
Article 13 of an agreement between the Postmaster-General and 
them, dated March 25th, 1896. It is, therefore, vain to say that the 
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action of the Postmaster-General in 1898 was dictated by any sudden 
or special favour for the National Telephone Company, or that he 
was thereby useing for its private advantage powers entrusted to him 
for the public service. He was only carrying out an engagement 
which had been publicly announced some years before, and if it 
involved, as it probably did, some benefit to the company, it was 
none the less part and parcel of a general policy which was believed 
to be bast in the public interest. It may be natural for the Cor- 
poration of Glasgow to feel aggrieved at the Telephone Company 
cb‘aining this advantage in an indirect way; for there had been, 
early ian 1897, negotiations between them and the company 
which, if successful, would have led to the company acquir- 
ing extensive rights in the streets of Glasgow, and for 
that they were willing to pay a considerable sum. These 
negotiations came to nothing; and the argument for the Corporation 
is that the company should not now be allowed to acquire, through 
the medium of a public officer, privileges which were refused when 
applied for in its own name—at all events, that it should not get for 
nothing a substantial part of what it was formerly willing to pay for. 
The feeling may be natural, but that is the most that can be said for 
it. Ever since the Government took over the national telegraphs in 
1869, it has been the policy of the Legislature to give the Postmaster- 
General a free hand in the extension of the telegraph system. He 
has powers and privileges which no company ever had, and practically 
he has never had to pay for laying wires under the streets of a town. 
The Corporation of Glasgow do not seek to attach any condition, 
pecuniary or otherwise, to the operations which he now proposes, 80 
far as these are unconnected with the Telephone Company; but we 
must assume that, in providing certain facilities for that company, he 
is acting in the public interest just as much as when he lays down 
wires to be worked by his own staff. I think it would be our duty to 
make that assumption without evidence, but it is specially easy to 
make it when we find that the improvement of the service of a tele- 
phone company acts as a feeder to the trunk lines belonging 
to the Post Office itself, and is part of a coherent scheme 
for the development of telephones throughout the country. 
It seems to me, therefore, that the Corporation had no right 
to clog their consent with the condition that the Postmaster-General 
was not to exercise his undoubted right of permitting a private com- 
pany or individual to use his wires. I reached that result inde- 
pendently of the decision by this Court in the Corporation of London 
case. There the Corporation did not put their argument so high as 
that the company should not be allowed to use the wires at all, but 
only that it should not be allowed to use them unless it provided a 
better service. It was held that that was a stipulation which the 
Corporation wer; not entitled to make, because if did not concern 
them as street authorities. Perhaps the same might b2 said of the 
contention that the company should not be entitled to use the wires 
on any terms. But I prefer to rest my judgment on the ground that 
the Corporation were not entitled to make it a condition of their 
consent that the Postmaster-G al should not permit his wires to 
be used in a particular manner authorised by the law. The Corpora- 
tion next maintained that if consent was to be given, it should be 
made subject to the condition that the Postmaster-General should 
pay as much, proportionately, as the National Telephone Company 
was willing to pay for permission to use the (streets when 
it negotiated with the Corporation in 1897. In reply to 
this it was urged that the question of terms formed no part 
of the original “difference” between the parties, and could not 
now be entertained. I cannot assent to that view. I think it is 
clear that, by Section 3 of the Telegraph Act of 1878, 
“the authority by whom the difference is to b3 determined,” be it the 
Sheriff or this Commission, may give their consent “ either uncon- 
ditionally or subject to such pecuniary or other terms, conditions, and 
stipulations as they may think jast. Nordo I think thatthe word 
“ pecuniary” can be held spplicable only to the case of railway or 
canal proprietors or lessees. But I do not think that there are 
materials before us which would enable us to fix any pecuniary terms 
as obviously just. The terms suggested in the negotiations of 1897 
were made with reference to a much larger, and in many respects 
quite different, scheme from that which is now proposed. It is 
impossible to find in these negotiations any guide to a payment 
which could be justly imposed for the use of the limited numbers of 
streets marked B in the schedule appended to the notics of December 
21st, 1898. Iam therefore of opinion that the Sheriff was right in 
giving his consent unconditionally, and I propose that we should 
follow the same course. 
No order was pronounced as to expenses. 














CronrakF TrRaMway.—InsJuNCTION APPLICATION. 


On July 18th, before the Master of the Rolls, Mr. Blood, Q.C., with 
whom were Mr. Matheson, QC., and Mr. Chaytor (instructed by 
Messrs. Sutton & Co.), applied on behalf of Lord Ardilaun for an 
interlocutory injunction to restrain the Clontarf and Hill of Howth 
Tramroad Company until the hearing of the action, from taking any 
proceedings for the purpose of acquiring, under the compulsory 
powers given to them under their Act of 1898, any greater quantity 
of his lordship’s land at St. Anne’s, Olonta-f, than was bond jide 
required for the construction of a single tramroad opposite his 
demesne. O.1 May 18tk last the matter came before the Court on an 
application to restrain the defendant company from constructing a 
double line of tramroad at this particular place, on the ground that 
the Act of Parliament only authorised the construction of a single 
line. His wre 7 then arrived at the conclusion that the defendant 
company were seeking to construct a double line of tramroad, and an 


injunction was granted to restrain them. No proceedings were 
pending at that time for the purpose of compulsorily acquiring lands, 
but steps were taken immediately afterwards todo so. When the 


arbitrator's inquiry was held it was discovered thatthe defendants 
were taking sufficient land for a double line of tramway. The 
plaintiff objected to the arbitration proceedings being continued 
unless the plans were amended, so as to limit them to ground for a 
single line. The arbitrator decided to go on, and Lord Ardilaun 
withdrew from the inquiry. Counsel submitted that there was no 
distinct evidence that the defendant company had in.view the ulti- 
mate construction of a double line of tramway. The idea was that 
the new line would be cf the same gauge as that of the Dublin 
United Tramway Oompany, 80 that the'cars would be able to run 
continuously to Howth. Lord Ardilaun opposed the Bill in Parlia- 
ment, with the result that a change was inserted for the pro- 
tection of his interests, amongst the provisions of this clause 
being ons that. the tramline should pass outside and on 
the sea side of the plantation oppcsite the entrance to 
St. Anne’s, and there was another provision that the main line 
might be constructed either entirely upon, or immediately alongside, 
the existing road. It was contended by counsel that the defendant 
company had got the power, if they desired, to constract the line 
along the public road, and if. they.did not. do so.they were bound to 
run it immediately along the side of the road. Lord Ardilaun’s 
boundary wall flanked one side of the road, the boundary on the sea 
side being grass lands. The defendants had chosen to build their 
line on the grass portion, and the case put forward by the plaintiff 
was that the defendants had laid bare sufficient of this grass land for 
the construction of a double line; and that they had left an interval 
between the public roads and the excavations. The defendants 
claimed that they were entitled to a width of from 35 to 40 feet, 
while the plaintiff contended that for the construction of a single 
line, such as this, 14 feet was the outside width required. 

Counsel then quoted from a number of affidavits of engineers, 
expressing their opinion that 14 feet would be quite sufficient to take 
for a single line. On behalf of the defendants affidavits were filed 
stating that a width of from 35 to 40 feet would be necessary for the 
purpose of such a line as this. 

The Master or THE Roxts suggested that the parties should 
avail themselves of the arbitration clause of the Act,as the ques- 
tion at issue was more a question for a competent engineer than 
for bim. 

Mr. Broop said he was quite ready to go to arbitration on the 
matter. 

Mr. Wricut, QO., opened the case for the defendant company. 
He said it was a misfortune for the company that they had to deal 
with a person like Ardilaun. He certainly had given this company 
as much trouble as any person possibly could. The value of the land 
was out of the case. The whole amount the defendants were taking 
was valued at £35 or £40, and if had not been shown either by 
affidavit or argument that Lord Ardilaun would in the slightest 
degree be damnified by their taking this land. How could the 
taking of 20 feet along the foreshore injure him? There were others 
to be considered besides Lord Ardilaun; there were the defendants 
and also the public. This particular portion of the line was not on 
the public road; if was on a strip of land on the seaside. Lord 
Ardilaun had insisted that where it ran in front of his demesne for a 
distance of close on a mile there should be no stopping places, and the 
defendants submitted that it was absolutely essential, having regard 
to curves and other matters, and for the purpose of avoiding 
accidents, that there should be a considerable margin of land over 
and above what would ordinarily be required. Counsel denied that 
this land had been taken for any sinister or collateral purpose. They 
might have been a little too liberal in taking a foot or two too much, 
but he defied the plaintiff to point out in what way he had been 
injared by it. Ifthe defendants had erred, it was on the side of 
caution and to ensure the efficiency and safety of the line. Oounsel 
submitted that the present application was unnecessary, was unten- 
able, and should be dismissed with costs. 

Mr. Matueson haying replied on behalf of the plaintiff, 

The MastzR OF THE Rotts, in delivering judgment, said. he 
regretted that the present proceedings had been taken. If the 
plaintiff had any rights he had an opportunity of having them 
decided under the seventh section of the Act in a way much more 
satisfactory than by the present proceedings, namely, by arbitration. 
There was no doubt that if a railway company or a tramway company 
under the guise of their Act of Parliament proceeded to take lands 
which were not bond jide wanted for the purpose of their railway or 
tramway, but which they wanted for different purpcses not sanctioned 
by the Act, in that case the Court would interfere. There were 
many cases in which that had been. done. When Lord Ardilaun 
brought his first action for an injunction to restrain the company 
from constructing a double line opposite hie place he was entirely 
within his rights. That injanction was granted. It was not now 
contended that that injunction had been violated. But the present 
proceedings were founded upon this—that, although there was no 
second rail, there was conclusive proof of a sinister object in taking 
more land than was necessary for a single line, and that therefore 
there was an intention on the part of the company to make a double 
line some time or other. If so, this application had been miscon- 
ceived on that basis. There had been nothing done to violate the 
injunction, and if at any future time anything should be done to 
violate it the plaintiff had his remedy. He (the Master of the Rolls) 
was not going to decide between the engineers as to the numb>r of 
feet required at this particular place for a single line. He refased 
the moticn. He re:erved the ques:ion of costs. 





Hampstpap Exnxorric; Soppry Company. 


In the Queen’s Bench Division of the High Oourt of Justice, on 
Friday, the 21st inst., Mr. Justice Ridley had bafore him an interpleader 
matter, on the application of Mr. John Morris Catten for relief 
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against claims by Mr. Geo. Shenton and others. The question at 
jssue related to a large number of shares in the Hampstead Hlectric 
Supply Company, against which Mr. Shenton and others held com- 

ission notes. b 
should be distributed against the commission notes, there not being a 
sufficient number of shares to satisfy tae notes. 

Mr. Adam Walker appeared for Mr. Shenton, Mr. Beydall Houghton 
for Mr. Waldron, and Mr. P. Rose-Ianes for Mr. Oatten, the 

licant. : 

*PF ounsel for the applicant said that the latter held 11,000 shares in 
the company in his hands, and so far as a division was concarned, he 
was quite willing to abide by the directions of the Oourt, but be 
asked that it should be stated that those who did not appear were 
ba 


rred. 

His Lonpsute said that would be so. 

In the: result, an order of the Court was made barring all who did 
not appear, and the claims of thoss who had appsared were then 
mutually agreed upon, it being further arranged that the matter 
should be further mentioned before the terms of arrangement became 
a jadgment of the Court. 





Exsctraic Construction Company, Limrrsp, v. Impartial 
Tramways Company, Limirep. 


Tus action was mentioned on July 20th by Mr. A. J. Walter to Mr. 
Justice Cozens-Hardy in the Chancery Division of the High Court of 
Justice. The} plaintiffs claim an injunction to restrain the defen- 
dants, of Olare Street House, Bristol, from infringing their — 
No. 9,527, of 1885, for improvements in motors for electric ways, 
an inquiry as to damages-or an account of profits, and delivery up or 
destraction of the infringing mschines. Plaintiffa contend that 
defendants had at Middlesborough, Stockton, and Thornaby, con- 
tinuously used electric tramcars constructed in infringement of their 
patent. This the defendants deny, and submit that the patent of the 
pleintiffa is invalid. Counsel said that the patent sued upon was 
just expiring. The case was a very heavy one, snd counsel on both 
sides were agreed that it should stand over the long vacation. Mr. 
Justice Oozans-Hardy consented, and stated that the case would keep 
its place in the list. 





A Port in THE Workmen's CoMPENSATION AcT. 


At Marylebone County Court on Tuesday, before Deputy Judge 
Fitzroy Cowper, an engi ’ fitter, Francis Anthony Noah, living 
at 322, King’s Road, Chelsea, London, 8.W., claimed damages, under 
the new Workmen’s Compensation Act, against the Safety Concentric 
Wiring Company, Oonnaught Mansions, 34, Victoria Street, Weat- 
minster, with respect to personal injuries sustained by the applicant 
while in. the respondents’ employ. 

The applicant stated that he had been employed by the respondent 
firm to assist in the installation of the electric light at the Great 
Central Railway Station, Marylebone. While working on a scaffold 
one morning he stepped back to allow another workman to pass, when 
something gave way, and he fell to the ground, sustaining serious 
injaries. The present action was brought in respect of this accident. 

Mr. Lixpmn Bact, counsel for the respondents, explained that his 
clients had sub-contracted for the execution of work at the station, 
and he also drew attention to a clause in the Workmen’s Compensa- 
tion Act, which lays down that a sub-contractor shall not be liable for 
an accident upon a building, under.circumstances similar to those now 
before the Court, although the contractor proper might be liable. 

His Honour agreed with the learned counsel’s contention that his 
clients were not liable, and non-suited the action. 





Exsecrric Lignt ADVERTISEMENTS. 


THE Universal Electric Advertising Syndicate, of 2, St. Peter’s 
Church Walk, Nottingham, was summoned at Marlborough Street 
Police Court on July 25th by the County Council for erecting at 
3, Oxford Street, a structure which projected beyond the general 
building line, contrary to the provisions of the Building Act. The 
structure complained of was an electric light advertisement erected 
in front of the fourth storey of the building. It contained about 
1,000 electric lights, worked from inside, which formed into groups 
and made the letters of the advertisement. 

— Dzunman adjourned the further hearing of the case for a 
month, 





Prorgesson Duwak THREATENED. 


CuaRtes Bompmrcss, 54, an instrament maker, of Swiss nationality, 
living at 42, King’s Cross Road, was charged on 25th inst. on a warrant 
before Mr. Denman at Marlborough Street Polics Court with uaing 
certain threats towards Prof. James Dewar, of the Royal Institution, 
senaae ae whereby that gentleman went in fear of his life or 
some y injary. 

Prof. Dewak said that on June 5th he received one of the two 
letters now produced, written in German, and last week the second 
one arrived. In consequence of the contents of the letters he went 
in fear of the writer.of them. He had never seen or heard of the 
prisoner b>fore. Having consulted a gentleman of high authority in 
mental diseases he was advised to the prisoner, who 
appeared to be a danger to the community. 

The letters having ben read, the accused was remanded. 





The parties desired instructions as to how the shares. 


BUSINESS NOTICES, &c. 





Electrical Wares Exported. 
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Boulogne .. es Value £80 Alexandria’ .. wi Value £29 
Buenos Ayres. Teleg. mat. .. 323 Pe Teleg. mat. Ae 64 
Cape Town .. Se ee «a Amsterdam .. ve és o< aan 
a Teleg. mat, nf ae Bangkok... ~ Pe os 28 
Christiania. Teleg. mat. <7, Bilbao a Se os fe 45 
Colombo .. ee ee ee 70 Boca. Teleg. mat. a -- We 
Copenhagen, oe ee oa, aa Bombay. Teleg. mat. .. 96 
Durban ae ée ae «- 500 Boulogne .. a a ae 62 
Hong Kong .. “a oe .- 842 Bremen “a 7 ue .. 89 
Korsor. Sub. cable - +» 1,105 Buenos Ayres os ae ae 
Lyttleton .. “ oe ic 7S - pt Teleg. mat. <a ae 
Malta . we = es oo - - Calcutta .. ee es ae 99 
Melbourne, Teleg. mat. em Cape Town .. ee ee oo ee 
Naples ee es ee es 84 Colombo... ¢e ‘an earna ae 
Ostend ee ee < oo 12 | Durban ee ee ee ee 74 
Paris.. ee ee “e és 30 East London ee ee ae 12 
Penang ua pie ee ee 21 Gibraltar .. ee ee ee 85 
Port Chalmer: pe “ ee 46 Hamburg es ee o~. a 
Port Elizabeth .. eo eo 928 Jersey and Guernsey .. we 60 
Rio Janeiro.. on “a oy: 77 Odessa. Teleg. mat. .. ee 60 
Santos ne ee aah — 25 Ostend an ee ea “e 10 
9 Teleg. mat. a ta 27 Port Elizabeth oe ae — 
St. Michael’s. Teleg. cable .. 15 Port Said .. ee = -- 593 
St. Petersburg... on -» 585 Rouen oe wa “si -- 420 
” Teleg.mat. .. 170 Sydney es se se one ae 
Shanghai... jo cia ee 65 »  Teleg. mat. ea -. 400 
Singapore. Teleg. mat. ue 72 Wellington .. se a ee 82 
Sydney es ve ar. -- 1,019 Yokohama. Teleg. mat. -- 150 
Tonku ee ini nd -- 368 
Zara. Teleg. cable os -- 1,206 
Total .. £8,877 Total .. £5,507 
Foreign Goods Transhipped. 
Malaga “s oa -» Value £151 Brisbane. Teleph. appa. Value £90( 
Rio Janeiro .. ° ee -- 908 Gothenburg. Teleph. appa. .. 90 
Port Elizabeth. Telephones .. 25 
Total ee £1,054 Total oe £1,015 


-_-_ _ 
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Auction.—There will be a sale of lathes, drilling 
machines, and other workshop tools and electrical stock on August 
2nd, at 46, White Post Lane, Hackney Wick, N.E. For details see 
our business columns, 


Bankruptcy Proceedings.—A sitting of the London 
Bankruptcy Court was held last week before Mr. Registrar Hope for 
the public examination of J. EH. Evered, described as of Museum 
Chambers, Bloomsbury, and Camden Town. The accounts filed 
under the proceedings show total liabilities £9,033 (unsecured 
£7,633), and assets £118s.7d. In the courze of his evidence the 
debtor stated that in July, 1898, he was appointed as commercial 
agent to the Electrical Undertakings Oompany. He had no practical 
knowledge of electricity, but had previously been interested in a 
motor cab business. In the following November, he was appointed 
to the post of superintendent of the factory at a monthly salary of 
£20, to be subsequently increased to £40. Then in February last 
he was summarily dismissed from office, the order for his suspension 
coming over from America by cable, and no reason b3ing given for the 
step. Witness also stated that he had lost £444 by Stock Exchange 
speculations, and a farther £468 by betting. The examinaticn was 
ordered to.be concluded. 

At the Carey Street offices of the Board of Trade on Monday, 
meetings were held under the compulsory winding-up order made 
against the Ohitty Dynamo and Motor Oompany, Limited. Mr. 
Winearls, Assistant Official Receiver, reported that the ccmpany was 
formed in December, 1895, to acquire letters patent granted to Mr. 
Henry Chitty, in respect of special methods of construction of 
dynamo-electric machines. The nominal capital was £200,000, and 
the purchase price was £56,000, payable as to £11,000 in cash, and 
the balance in fully paid shares. In response to a prospectus, sub- 
scriptions to the amount of £5,540 were received, and the directors 
went to allotment. Premises were taken at Willesden Junction, and 
work was commenced in June or July, 1898. The company 
received £19 in respect of work, and a motor had been supplied at 
an invoice price of £40. The failure of the company was ascribed to 
insufficiency of working capital. The accounts showed liabilities 
£32,342 (including £31,469 claimed by Mr. Chitty), and assets 
£21,126. Mr. Chitty said he hoped to be shortly in a position to 
submit a scheme for the reconstruction of the company under which 
the creditors would be paid in fall. Certain of his friends were 
prepared to find capital for the concern. After some discussion it 
was resolved to leave the matter in the hands of the Official Receiver 
as liquidator. 


British Association Screw Threads.—As we go to 
press. the following comes to hand:—" Dear Sir,—We understand 
that in one of your recent issues you mention that sets of stocks and 
dies of the B.A. threads are introduced by a certain Whitechapel 
firm. We would point out to you, however, that. we were the first 
concern to bring out these sets ina commercial form, those previously 
obtainable having been only of a very crude character. Asa matter 
of fact, we put them on the market no less than six years ago, as 
you will see from our circular enclosed.—We are, yours faithfully, 
for Sxxic, Sonnuntuar & Co., G. Cassell.” 


Catalogues, Lists, &c.—Messra. Isenthal, Putzler & Co., 
of 85, Mortimer Street, W., send us their supplementary list of radio- 
graphic instruments recently introducec. Amongst other additions 
we note a “ mercury jet interrapter,” adjustable for frequencies from 
100 to 50,000 per minute; Dr. Wehnelt’s “electrolytic break”; 














144 THE ELECTRICAL REVIEW. 


[Vol. 45. Mo, 1,181, Jory 26, 1899, 





apparatus for Dr. Davidson’s “stereoscopic radiography”; and 
various comprehensive switchboards, and portable X ray sets. 

Messrs. Platts & Lowther send.us a psmphlet descriptive of their 
patent “compenrating split packing” for engines, pumps, &c. The 
packing is made of layers of some fibrous material, made up in a U-shape 
somewhat resembling a cup-leather. It is claimed that this packing 
has g’ast advantages in respect of durability, saving of steam, and 
frictionless working. 

The Lancashire Dynamo and Motor Company, Limited, Trafford 
Park, Manchester, sends us a list of continuous current enclosed 
motors, which is beautifully got up, and gives clear information 
concerning a well-arranged series of motors ranging from 4 to 
80 B HP., and wound for from 100 to 500 volts. 

Meners. Rooper & Harris, Limited, 8t-fford, send us a price list of 
emery wheels of all sorta and sizes, with dimensions, speeds, &c., and 
a few useful hints as to their mountiag aud use. 


Cleaning Metal.—To clean metal electrolytically, says 
Mr. C. B. Burgess in the Zectrical World, the article is suspended 
in a sodium chloride solution and used as an anode. In most cases, 
the chemical action at the cathode dces not affect the metal its-lf, 
acting only on the foreign substances present. The current density 
for cleanino is much greater than for plating, but the time is much 
shorter. With an electrolyte formed by a nearly saturated solution 
of sodium chloride, 20 amperes cleaned 1 square foot cf metal in 
15 minutes; with 49 amperes, the time was 35 minutes; whilst with 
140 amperis it was about ‘75 minute. Using an 80-ampere current 
tbe iron was cleaned in a solution «f potas-ium hydroxide almost 
instantly. By thie method it is possible to clean a highly polished 
Burface without destroying the polish. 


Fire at the Western Electric Company's Works, North 
Wo»lwich.—A serious fire took place last week at the above works, 
destroying part of the cable-making department. We understand, 
ho~ever, that the damage, although considerable, was not so great as 
at first reported. The fire did not extend beyond the building in 
which it originated, and the lead presses and other heavy machinery 
were untouched. In some departments of the damaged section assist- 
snce can be obtained from the company’s other factories, and it is 
ee that the normal output will be resumed in about six 
weeks. 


Hope-Jones Electric Organ Company, Limited.— 
The business of this company, which had passed into the hands of a 
receiver and manager appointed by the Court on behalf of the 
@ebenture holders, bas now bsen purchased by Messrs. Norman and 
Beard, Limited. A new factory fitted with every modern appliance 
has been erected by Messrs. Norman & Beard, adjoining their own 
works at Norwich, where Mr. Hope-Jones and his staff will have 
every facility for developing the action and special style of organ 
tone with which his name is associated. 


Inkless Printing.—Everything will soon be done 
without the use of what we are accustomed to regard as the essential 
factor! An electrical process is being brought forward by the Blectric 
Inkless Printing Syndicate, in which, by means of an electric current 
and chemically prepared paper, ink is rendered superfluous. The 
inventor is Mr. W. Friese-Greene. 


Oatings.—The anoual outing of Messrs. Palmer and 
Wateon, of 100, Charing Oross Rosd, W.C., and Croydon, took place 
on Saturday July 22nd, when the employ é: and principals, numbering 
87, journeyed by G.W R., to Slough ; carriages were waiting there to 
convey them to Burnhxm Beeches. Oa arrival there, dinner was 
served at the “Orown Hotel,” and after the usual toasts the continued 
prosperity of the firm was heartily drunk. 

The employés of the Electric Street Car Manufacturing Syndicate, 
Limited, Wednesfield Road, Wolverhampton, had their annual outing 
on Saturday. They were dziven in brakes to Bridgnorth, where, 
ae the very unfavourable weather, a pleasant day was 
spent. 


Rhymney Railway.—The works for the electric lighting 
and driving of the Rhymney Railway Company’s new shops at Oaer- 
philly, for which Messrs. J. H. Holmes & Oo., of Newcastle-on-Tyne, 
and Messrs. J. B. Saunders & Oo., of Cardiff, are the contractors, will 
be carried out in accordance with the specification, and under the 
superintendence of Messrs. Wardrop & Morckton, consulting 
engineers, 109, Victoria Street, Westminster. 


Trade Annourcements,—On ard after August Ist, the 
works of the Jandus Arc Lamp and Elec*ric Compaov, Limited, will 
be r-moved to Hartbam Works, Hartham Roao, Holloway, London, 
N., to which al] commonicaticns should be addressed. 

Mesers. Welch & Fry bave removed from 113, London Wall, E.0., 
to 90, London Wail, E.C. 

Messrs, Rogers & Co. have opened premises in Paradise Parade, 
Kivg’s Lynn, as electrical engineers. 

Mr. A. O. Eborall has removed from 11, Qacen’s Road, Chelsea, to 
104, Upper Tulee Hill, 8.W. 


———x——_EEEE 


ELECTRIC LIGHTING NOTES. 





Bangor.—At a special meeting of the City Council held 
on 24th inst., i¢ was decided to appoint Mr. Pryce F, White, 


of the Electric Light Department of the G-P.O., London, ang 
formerly of the University College, Bangor, as clerk of works in 
connection with the electric light wor There were 30 applicants 
for the post, and the salary is £2 53. per week. Atthe same meeting 
an agreement was sealed between the Corporation and the Frag 


Wiring Company. 


Barton.—The Local Government Board has given its 
consent to the guardians borrowing £3,355 for the electric lighting of 
the new union hospital at Patricroft, 


Bournemouth,—The Corporation Electric Lighting Pro. 
visional Order has received the Royal assent. 


Brighton.—The standard pressure of the electrical 
supply is to ba increased from 115 to 230 volts under the terms of an 
order of the Board of Trade. It is stated that wi*h this alteration in 
the pressure, by an expenditure estimated at £500, the Council will 
be able to save a sum of £13,000 for electric lighting during the next 

ve years, 


Balawayo.—The present electrical plant, working at its 
full capacity, is now insufficient to meet the requirements of the 
town, So rapidly has the demand increased of late that a stop-gap 
has had to be obtained from Johannesburg in the shape of a small 
70-H P. set. As the present machinery onlv runs up to 25) HP, and 
the new plant now on order at home will be some 590 HP: canacity, 
when the new installation is set going the company should have 
enough in band for a longtime to come. During the 18 months 
since the lighting was firat started 195 consumers have been put on, 
of which the suburbs alreadv account for 24. The street lights are 
lit on the series system and the house lights on the parallel system, 
the street lamps being each 50-c P. and numbering 192. 


Cambridge.—The Town Oouncil has referred to the 
Parliamentery Committee the question to consider whether the Cor- 
poration had power to provide electricity for traction and for lighting 
the streets of the town. > 

Canterbury.—The accounts of the Canterbury electric 
light undertaking for the quarter ended June 30th show that receipts 
in respect of current supplied for private use amount to £239 132, 
and for public lighting to £75; meter rents came to £15 33., making 
a total of £329 16s. Expenditure on the revenue account amounted 
to £266 4s. 4d., showing a profit of £63 11s. 8d. on current accoui:', 
but, iccluding repayment of loan and interest (£250) there would be 
a balance’on the wrong side. The quarter under notice was, however, 
the lightest of the year, and it is confidently believed that the 
accounts of the entire year will balanca. The electric street lighting 
has now been , and only awaits cabling ; moreover, there are 
still many customers in the precincts and elsewhere in the city to be 
connected. The cable is at the present time bzing laid in the precincts 
of the Cathedral. 


Continental Notes.—Drenmark.—The great electric 
light works in the vicinity of the chief railway station of Oopen- 
hagen has been destroyed by fire. The damage is estimated at 
200,000 kroner. 


Franon.—The Schiickert Company, in conjunction with the French 
Bank of Africa, is floating an electrical trust with a capital of 


Bgiaium.—At the present time, according to Consul Roosevelt, 
there are 66,000 lamps in Brussels. Itis proposed to acquire five 
new vertical machines of 1,000 u.P. each, to be placed in works 
already supplied with five horizontal machines of 5C0 HP. each. A 
company just been formed in Brussels with a capital of 
£48,000, to be known as La Compagnie d’Electricité d’Ixelles et 
Extensions, 


Gzamany.—A company has just been formed in Berlin to be 
known as the Phebus Electricitits Gesellschaft, the capital being 
£65,070. A central electric lighting station is to be established 
in the town of Langenschwalbach. Messrs. Kramer & Oo., of 
Berlin, bave secured a contract to establish and equip a central 
electric lighting station in the town of Ei:leben. 


Iraty.—A company has just besn formed at Lacchiarella (Milan) 
_— known as Lis Societa per ’'Iuminazicne Elettrica di Lacchiarella 
e Binasco, 


Spams —Tenders have just been invited for the concession for the 
electric lighting of the town of La Quineta (Albacete province) during 
@ period of 15 years, 


Ceventry.—Sanction has been given to the County 
Council for the borrowing of £3 000 for the electric light undertaking, 
which wiil make the amount expended £33,000. 


Derby.—An irquiry was held on Jaly 20th by Mr. W. 0. 
Meade-King, MIost.0.E., the inspector appointed by the Local 
Government Board, into the Oouncil’s application to borrow £25,000 
for the purpose of extending the electricity works. Mr. Wilmsnor:t 
(the borough electrical engineer) explained the proposed extensions, 
and said it was necessary to put down new plant. The present plant 
was 1,800 uP., and presuming that the whole of it was worked, it 
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would supply 18,000 16-c.r. lamps. The number of street lamps was 
about 77 arc lamps and about 50 incandescent. The private ligh 

was approximately 14,500 16-c.p. lamps, and the new plant woul 
supply 10,000 16-cr. lamps. In answer to the Inspector, Mr. 
Wilmshurst said it was proposed to provide more incandesc:nt street 
lighting, and this would be taken from the ordinary mains. 


East Dean.—With reference to the application of the 
Council for powers to light the Cinderford and Ruspidge wards at 
their sole expense, the Local Government Board has meee that if 
the powers are put in force in part only of the parish, expenses 
would nevertheless be declared by the Board’s order to be special 
expenses on the entire parish, and that, for this reason, it is useless 
for them to grant the powers in respect only of entire contributory 
places. If the District Council should wish that these powers should 
be given for the whole parish, they should amend their application 
accordingly 


Eofield.—At a meeting of the District Council on July 
13th, notices of intended application for provisional electric lighting 
orders to supply Enfield with the electric light were received from 
Edmundson’s Electricity Oorporation, Limited, and the North 
Metropeee Electrical Company. The matter was referred to a 
committee. 


Erpingham.—The District Council bas received notice 
from the Mundesley Gas and Electricity Company, Limited, of its 
intention to apply to the Board of Trade for powers to supply elec- 
tricity for public and private purposes within an area comprising the 
parishes of Mundesley, Kuapton, Gimingham, Trimiaghami, and 
Sidestrand. It was decided to give notice of objection. 


Eton.—At a meeting of the District Council on July 19th, 
a recommendation of the Lighting Committee, that the town be lit 
by electric light, was adopted, and a committee was appointed to 
draw up @ report on the matter. 


Exeter.—The City Council on the 19th inst. resolved 
that the salary of the electrical engineer, Mr. H. D. Munro, be 
increased to £275 per annum, with an annual increment of £25 up 
to a limit of £50, and that the increase date from Midsummer last. 


Exmouth,—At last week’s meeting of the District 
Council it was reported that, in response to the Council’s request, 
Mr. Robert Hammond, M.Inst.0.E., had expressed his willingness to 
submit a report on the question of electricity supply for a fee of 50 
guineas, plus the usual travelling expenses. The Council decided to 
engage Mr. Hammond’s services on these terms. 


Faversham.—The Town Council last week received a 
letter from the Electric Power Distribution Company, stating that it 
was its intention to apply to Parliament for a provisional order to 
supply Faversham with electric light, and that after the light had 
been established they would ba prepared to sell the undertaking to 
the Council at a fair valuation. I¢ was decided to permit one of the 
company’s representatives to interview the Council on the matter. 


Ingleton.—The Electric Lighting and Power Company, 
Limited, has obtained a license from the Board of Trade, and will 
commence laying down plant immediately. Tney hope to have 
the lights in by the end of summer, and to ensure this have made 
arrangements to puf in temporary steam power should the water 
power not be ready. Messrs, Gilkes & Oo., Kendal, are the consult- 
ing engineers. 


Leatherhead.—Several letters have been received by the 
District Council offering to supply electricity in the district. The 
matter has been referred to a committee. 


_Liverpool.—At a meeting of the Electric Power and 
Lighting Committee on July 21st, Mr. A. B. Holmes, M.Inst.0.E., 
electrical engineer, submitted a report as to the supply of electric 
energy throughout Liverpool, which will be discussed at the next 
meeting of the Council. It was resolved to make an application to 
the Local Government Board for power to borrow the sum of £300,000 
for the development of electric lighting, &c., within the city, 


London, E.C,—A special meeting of the Court of Common 
Council was held at the Guildhall on July 20th, the Lord Mayor pres 
siding. The meeting was convened, says the Times, for the 
of considering the letter (which appeared in our last issue) of the 
City of London Electric Light Company, offering to dispose of its 
nights to the Corporation, if that body would transfer to the company 
an amount of Corporation stock sufficient to produce an income of 
£75,000 per annum.—Mr. Algar, the chairman of the Streets Com- 
mittee, said that the committee felt that it was desirable to place the 
matter before the Court of Common Council, in order that the Court 
might give instructions to the committee. He moved that the action 
taken by the Streets Committee in o the Charing Oross Bill 
— br og het —_ be approved.—Mr. O. T. Harris moved, as 

1 amendmen’ e letter should be referred to th - 
—— Reve yess to — with the com rg ag 

on haring Oross Bill be supported by evidence, 
question whether the O should purchase the rights of the 
Company was much too complicated a one to be disposed of at that 
mecting.—Mr, Morton said the Oorporation had no right to enter into 
any contract with any electric light com ; they did not do so 
_ the gas or water companies. Let the Ceiipeastien buy of any 
thee ey which came into the City, giving them a fair price, but 

re was no need for any contract.—Mr, ‘brooke-Hitching thought 


that, considering the price at which the ordinary stock of the City of 
London Electric Light Company now stood, this would be the proper 
time for the Corporation to consider the question of the desirability 
of its purchasing the rights of the company.—Mr. Hollington said 
the Corporation was asked to pay three millions for what, according 
to the Stock Exchange price, was only worth at the present time 
£1,840,000. The amendment was negatived, and the motion agreed 
to. 


Long Eaton.—At a District Council meeting on Jaly 
17th, it was resolved to obtain the report of an expert on the desira- 
bility or otherwise of an electrical installation for the town, together 
with capital outlay, probable cost of working, and charges to con- 
poms &c. Inquiries are to be made to ascertain the probable 

emand. 


Nuneaton.—A public meeting of ratepayers has decided 
that the town should purchase the undertaking of the Electric Light 
Company, for which the Council had the option of purchase at 
£5,000. It was explained that the compulsory area would have to 
be enlar, wires laid und, and additional mains put in. 
The total expense was estimated at £10,000. 


Oldham.—The results of the fifth year of working of 
the electric lighting works of the Oldham Corporation show that 
there are some 350 consumers connected to the mains, with 30,000 
lamps in regular use. Last year the units distributed to consumers were 
456,170, the increase over the output of 1897-98 being at ;the rate of 
414 per cent. From the total output of last year there was a revenue 
of £6,549, and the average price yielded per unit was 3664. After 
deducting the working costs, a gross profit of £3,561 was shown, 
equivalent to 6°71 per cent. of capital employed. This is not so large 
as that of 1897, but this is accounted for by the fact that substantial 
reductions were made to consumers in the matter of charges; not- 
withstanding this reduction, the profit was sufficient not only to 
cover the interest and sinking fand charges, but to leave a surplus of 
£885 available for a reserve fund or redaction of rates. The sur- 


pluses yielded by the undertaking since the starting of operations 


> total £3,975, in addition to which the redemption of the capital has 


been provided for to the extent of £2,400. The works’ costs amount 
to 1°68d., and in the matcer of price per unit to private purchasers, 
Oldham takes a premier position with 3°49d. per unit, Edinburgh being 
next with 350d. per unit. 


Paddington.—At a meeting of the Vestry on 18th inst. 
a letter was read from the Vestry solicitor forwarding the order of 
the Court of Queen’s Bench, approving the terms of the arrangement 
in the case of the Paddington Vestry (plaintiffs) and the Metro- 
politan Electric Supply Company, Limited (defendants), such terms 
having been agreed to by the committee on tne advice of the expert, 
Mr. Swinburne. Upon hearing counsel for the plaintiffs and fur the 
defeadants it was by consent ordered that this action bs stayed on the 
following terms:—1. The plaintiffs consent to the defendants laying 
the proposed conduit throagh the parish of Paddington, but such 
consent shall not release the defendants in any way whatever from 
the obligations of the order and Act of 1890.. 2. The defendants 
shall so design and arrange the whole of their distribation works in 
Paddington, so that if and when the plaintiffs (che local authority) 
purchase under the Act of 1890, or, by agreement, before the date 
fixed by that Act, there shall be within the parish a complete, sulf- 
contained, efficient distribution system, sufficient for the supply of 
the parish. 3. In the case of purchase as aforesaid, the plaintiffs 
(the local authority) shali not have to pay for anything that is not 
absolutely necessary for Paddington, and in case of stations, sub- 
stations, mains, rmers, or any other parts of the system in 
Paddington which are only partially devoted to the service of Pad- 
dington, the plaintiffs (the local authority) shall be required to 
purchase only such portions as are necussary for the supply 
of Paddington, 4. In the event of the plaintiffs (the 
local authority) purchasing the system within the parish, 
no compensation for severance or otherwise shall be paid 
by the tiffs (the local authority) for any works not used 
for Paddi alone. 5. The iffa (the local authority) to have 
the option of purchasing the generating and distributing system 
within its own area without paying compensation for any pliant or 
other part of the system that may be de by severance. 
6. That the defendants Pay the costs of the tiffs, as between 
solicitor and client, since January 11th last, including those of the 
application to the Board of Trade, and of this action, and of carrying 
out the above terms to ba taxed in case the parties differ. 


Paignton.—At a recent meeting of the District Council 
notice was given on behalf of the Urban Electric Supply Company, 
Limited, that it intended to apply to the Board of Trade for a pro- 
visional order for electric lighting in the district. Ifthe Council 
assented to the application the company would be prepared to insert 
— clauses in the provisional order, giving the Council the option 

purchasing the undertaking at a much earlier period than was pro- 
ided for by the Electric Lighting Act. The subject was referred to 
the Council in committee, 


Radcliffe.—Colonel Marsh, R.E., inspector of the Local 
Government Board, held an ery! on July 18th into an application 
of the Urban District Oouncil of e for sanction to borrow 


. £16,000 for the purchase of land and the erection thereon of an 


electric light station, together with distributing mains, &c., the amount 
borrowed to be repaid in 30 years. The sum named will cover plant 
sufficient to run 4,000 8-o.P. lamps, the detailed estimates being as 
0 
® 


follows :—Bail , £2,750; and £3,702 ; 
sullen Giotitiaal” leah, A0P0, inode, Gictdioedien mnione de: 
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£7,060; land, £1,100; contingencies, £518; total, £16,000. Tke 
inspector expressed his satisfaction at the absence of opposition to 
the proposal. 


Rawdon.—The District Council has received a letter from 
Messrs. Greenwood & Batley’s solicitors intimating the iatention 
of that firm to apply for an electric lighting order for the area of the 
Rawdon district,if the Council decided not to oppose them. It was 
decided not to offer opposition to the firm’s application. 


Rotherhithe.—The Vestry has received notice from the 
County of London and Brush Provincial Electric Lighting Company, 
Limited, of their intention to make application on or before December 
21st next, for a provisional order authorising the company to supply 
——— tad for public or private purposes within the parish of 

otherhithe. 


Sheerness.—Mr. Madgen, of the Electrical Power 
Distribution Company, attended a meeting of the District Council 
last week, and said that his company intended epplying for a pro- 
visional order, provided they had the sanction of the Urban District 
Courcil. They look mainly to electricity being used for industrial pur- 
poses, believing that if they established a power station industries 
would be attracted to Sheerness. The cost of electric works and plant 
at Sheerness would be about £18,000, and his company were prepare 
to undertake the work without any financial assistance from the 
Council. The Council would have the right to buy the worke at the 
end of 14 years, and also at the end of every subsequent seven years 
up to 42 years upon giving two years’ notice of their intention to acquire 
—_ the price to be fixed according to the market value of the works 
at the time. 


Singapore.—The Municipsl Commissioners have under 
consideration the question of lighting part of the municipality with 
electricity. According to the Straits Times the population is over 
200,000, and there are 20,000 houses. The municipal engineer for- 
warded full particulars to Prof. Kennedy some time ago, to enable 
him to draw up a report on the subject. 


Taunton.—Oolonel A. J. Hepper, D.S.0., R.E., one of 
the Local Government Board inspectors, held an inquiry, on July 
18th, into an application by the Town Council for a loan of £10,000 
for the purpose of electric lighting. It was stated that the money 
was absolutely necessary for new plant and extensions of the mains, 
owing to the increased demand for the light. During 1897, there 
was connected the equivalent of 1,580 8-c.r. lamps, and during the 
first half of the present year there was added the equivalent of 2,270 
8 c.P. lamps. The balance-sheet for 1898 showed a profit of £750 on 
the year’s working. Allowing for the reduced charges to customers, 
the past half-year showed an increased income of £250, or £300 
over that of the corresponding half-year of 1898. There was no 
opposition. 

West Bromwich.—The Electric Lighting Committee 
has recommended the Town Council to lay down electric plant to 
supply the borough with light and power within the area prescribed 
by the provisional order already obtained. 


Weston-super-Mare.—The Board of Trade has sanc- 
tioned the transfer of the District Council’s electric light provisional 
order to the Electrical Power Distribution Company, and the work 
of installation will be pushed on with all possible speed. 

Willington Quay.—The District Council has received 
a letter from the Tyneside Electrical Power Company giving notice 
that the company intends to apply for a provisional order for the 
supply of electricity in the district. 

Ventnor.—The District Council is considering the 
question of electrically lighting the whole district and the pier. 








ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 





Bath.—At a meeting of the Urban Sanitary Authority 
last week, the objections of the Electric Traction Committee to the 
electric tramway echeme proposed by Messrs. Brash, Wheeler & Oo., 
— —* and the committee was empowered to deal fully with 

e matter. 


Batley.—The report of Messrs. Lacey, Clirehugh and 
Billar, on the subject of electric light and traction, has been circu- 
lated amongit the members of the Town Council for consideration. 
The report is a most exhaustive one. The cost of electric light is 
put down at £16,770, and that of electric traction at £69,000. It is 
anticipated that other expenses would bring the total cost of the 
joint scheme up toa sum of £100,000. The Corporation is not as 
yet pledged to any scheme. The overhead system of traction is 
strongly recommended as more suitable to the district, as well as 
less costly, than the conduit'system. 


Birkenhead,— Colonel Sir Francis Marindin, RE, 
K.C.M.G., held an inquiry, on July 18th, on behalf of the Board of 
Trade, relative to an application by the Town Council for sanction to 
borrow £208,679 for the construction and equipment by it of elec- 
trical tramways in the borough, and for the approval of the Board to 
the system, and generally in regard to the proposed scheme of Cor- 
poration tramways. The town clerk, Mr. Gill, explained the scheme 





at considerable length. Having sketched the history of the town 
and shown its phenomenal development since the construction of the 
docks, he said that the lines of the Birkenhead Tramway Oompany— 
the first in Hurope—were laid in 1860, and afterwards the Wirral 
Company’s line to New Ferry was established. Owing ially to 
want of money, neither company was successful, and 1890, to 
a the stoppage of the service, the Corporation bought up the 
irkenhead Company’s system for £5,000. They then the 
lines to a new company for 10 years, so that the lease would expire 
at the end of next year. In 1895 the Oorporation purchased the 
Wirral Company’s line for £2.054, and granted a 21 years’ lease, 
which would expire in March, 1916. The lessees’ right had since 
been purchased, and the lines would come into the possession of the 
Corporation on December 31st this year. Since the incorporation of 
the borough, in 1877, the population had grown from 77,260 to 
115,162, and the rateable value from £373,558 to £504,396. The rates 
were very moderate, being 4s. 10d. in the £, against 5s. 2d. in 1877, 
The debt of the borough had increased from £945,575 in 1877 to 
£1,325,767 ; and he thought this was.a sign of prosperity, considering 
that the Corporation owned several undertakings, such as Woodside 
Ferry and the gas and water concerns, the former of which last year 
yielded £11,935 towards the rates and the latter £10,000. As to the 
passenger trsffic which the new trams would have to deal with, last 
‘Woodside Ferry carried about 8,000,000 passengers, and the 
ersey Railway, all of whose stations the trams would pass, pro- 
bably carried about an equal number, The Wirral Railway Company 
also conveyed about a million passengers to and from Park Station. 
Mr. Gill subsequently produced a plan of the lines proposed to bs 
— within the next two years. At present, the Corporation 
could not proceed with the whole of their scheme, but would be able 
to construct the two generating stations and lay down the proposed 
new routes. He suggested that 30 years was the proper time for the 
repayment of the money, which would probably bs borrowed from 
the Pablic Works Loan Commissioners at 2? per cent., entailing an 
annual repayment of £10,277. The borough surveyor and electrical 
surveyor explained various details to the Commissioner, who at the 
close of the proceedings was understood to say that he would report 
favourably on the application. 


Brakpan (South Africa).—The large electricity works 
erected by Messrs. Siemens & Halske for the Rand Central Electric 
Works Company, which has been at work over 12 months, was handed 
over to the company at the end of June. Taere ‘are at P egeery four 
1,000-.P. engines coupled to three-phase alternators; a fifth set is on 
order. Poweris transmitted at 10,000 volts to the various consumers, 
some of whom are 28 miles distant. 


Continental Notes.—Grermany.—The Jron Age states 
that at the end of 1898 68 cities ia Germany were equipped with 
electric railways, and in 35 other cities electric lines were being con- 
structed, or were provided for, the total length of the operating roads 
being 888 miles, with 1,205 miles of track, 3,190 motor cars, and 2,128 
trailers. The length of new line under construction, or contracted 
for, was §30 miles. In 1891 only three German cities could boast of 
railways of this type. 

It is proposed to construct an electric tramway between Meder- 
Herduk and Schweinhochbourtz. 

AvustRtu.—A preliminary concession has just been granted in 
respect of a projected electric tramway between Trieste and Opcina. 

Smrvia.—The horse tramways in the city of Belgrade, Servia, are 


to be converted into electric lines, 


Coventry.—Having received formal sanction from the 
Board of Trade, the Coventry Tramway Company commenced running 
their electric cars on the extended system to Stoke and other out- 
lying districts on the 22ad inst. 


The Dewsbury and Spen Valley Tramway Schemes. 
—The Board of Trade inquiry, on the application of the British 
Electric Traction Company, is to be held in Dewsbury on August Ist. 
The District Council of Ravensthorpe will support the British Elec- 
tric Traction Company in their application, the company having 
undertaken to a line into the , and to pay a sum of 
money for local improvements. On the other hand, Dewsbury, 
Cleckheaton and Heckmondwike are opposing the company. 


Dundee,—The deputation from the Town Council which 
recently visited various English towns to inspect the systems of 
electric ‘traction in use, has drawn up a very interesting report. 
Gradients of 1 in 94, and curves of 30 feet radius. are being success- 
fully worked. The members preferred the overhead construction 
adopted at Blackburn, with neat centre poles, not overburdened with 
ornamental scrolls. The double-deck bogie car met with approval, 
and was recommended for Dundee. The. deputation gratefully 
acknowledged the uniform kindness and assistance they met with at 
evary place visited. 

Eceles.—It is stated that the estimated cost of the light 
railway and electrical tramway from the Manchester Ship Oanal at 
Eccles to Whitefield, 124 miles in length, to be put down by the 
United Kingdom Electrical Tramway and Light Railway Syndicate, 
Limited, will be about £200,000. 

Harrow and Uxbridge.—The Select Committee of the 
House of Lords, of which Lord Ribblesdale is chairman, sat last week 
for the eereeee of considering the Harrow and Uxbridge Railway 
Bill, under which the Harrow and Uxbridge Railway Company pro- 


pose to make extensions at Pinner and Harrow in order to connect 
their authorised line with that of the Metropolitan Company, and to 
take power to work both the authorised and new lines by steam or 
electricity. The proposed railway will be about two miles in length, 
and will cost about £80,000. The Committee passed the preamble of 
the Bill. 
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Haddersfield.—The Town Council on July 19th had 
under consideration the recommendations of the Tramways Sub- 
Committee respecting the tenders for plant and equipment. After a 
long discussion, turning chiefly on the question of vertical versus 
horizontal engines, and Lancashire versus water-tube boilers, it was 
resolved that vertical engines and Lancashire boilers be installed, 
with Vicars’ stokers and Green’s economiser. Messrs. Greenwood 
and Batley’s tender for the generating plant, amounting to 
£59,602 163, 31., was approved, as well as that of Messrs. Milnes and 
Co. for the car bodies. It was announced that the Board of Trade 
had sanctioned a loan of £47,782 2s. 4d. for the purpose of electric 
traction, to be repaid chiefly in 15 and 20 years. The Council 
decided to proceed with the conversion of the tramways at once, at a 
cost of about. £100,000, and to apply to Parliament for powers to 
extend the tramway system to several places beyond the borough 
boundary. Application is also to be made tothe Board of Trade for 
leave to extend the Fortown route as far as Sheepridge. Other exten- 
sions have already been carried out or commenced in several parts of 
the borough—notably a five-mile length to Linthwaite. 

The Couacil will invite the Municipal Electrical Association to 
hold its next meeting in Huddersfield. 


Kingston, Jamaica.—There is a prosperous system of 
electric traction in the town, worked by the West India Electric 
Company, Limited ; this installation cost £200,000, and consists of 
six miles of double and 13 miles of single track, well laid on concrete 
with 90 lb. rails. The generators are driven by water power, and the 
electric power is transmitted on the three-phase system at a preasure 
of 14,000 volts, to transformers and rotary converters, from the 
turbine house, 21 miles from Kingston. 


Liverpool.—The Tramways Committee, with the sanction 
of the City Council, have recently adopted a novel and striking idea 
in connection with the equipment of their electric tram routes. The 
speed and frequency of the new service having necessitated the fixing 
of stopping places, the importance of an effective system of indicators 
became at once apparent. Hitherto the stations have been shown by 
the distinctive painting of lamp-posts, but this somewhat crude 
method is now about to give way to ornamental pavement indicators, 
which will show the stopping-place, and at the same time serve the 
purpose of the finger-post. Tne new indicator consists of conspicu- 
ously-colouréd pavement, 4 feet square, formed of red granitic 
concrete, surrounded with a border of white granitic concrete, 
with an incised foliated design. It is conspicuous from a 
distance, and, being placed neat a lamp, must almost inevitably be 
seen by every passer-by. Each indicator will contain, first the name 
of the street or road, which will bs legible in almost all conditions of 
weather, and at all times of day and night; an arrow will indicate the 
direction of the cars, so that passengers need never make the common 
mistake of taking a car going in the wrong direction. ‘“Tramcars 
stop here on request” appears on indicators other than those at which 
“All tramcars atop,” as at terminal and a few other fixed points on 
the route. This is followed by a statement of the destinations of the 
various cars. The lettering will b2 in snow-white letters, on a dark 
red background, Should the lamp over it be extinguished, it will 
still be quite legible by the light of the next lamp, 25 yards away. 
The indicators are being made by the City Mosaic Company, the con- 
— work involved being done by the Stanley Sand and Brick 

ompany. : 

Two elcctric car smashes have occurred in Liverpool, one 
on the Princes Road route, and the other on tho Smithdown 
Road route. The collision on Smithdown Road was with 
a cart, in consequence of which a car was crippled and some damage 
done to the vehicle; a delay of half an hour occurred. The other 
was a collision with a brewer's dray, the barrels flying up and down 
the Boulevards. The car was damaged and the passengers alarmed, 
but no one was hurt. 


London.—A spzcial meeting of the County Council was 
held on July 26th to consider a recommendation of the Highways 
Committee in favour of very important extensions of and additions 
to the existing tramways. The new tramways proposed to ba con- 
structed north of the Thames will cost £218,630 with horse traction ; 
those on the south side are estimated to cost £543,000, and these it 
is intended to work by electrical means. But why not all? 

The Electric Cab Company on July 20th paid off their drivers en 
masse, and kept their cabs in the yard. The reason they give for this 
step isthat there is a great dearth of drivers. The cabs have recently 
grown in numbers, but the supply of drivers has diminished, so that 
the majority of the cabs have bzen kept idle for some time past. 
The dearth of drivers is accounted for by the fact that many of them 
have recently accepted situations in private families. It is also stated 
that the company have other reasons for withdrawing the vehicles. 
Toe company, it is added, will be reconstructed, and the cabs will be 
put upon the streets again shortly. In the meantime, says the Daily 
Mail, 70 cabs of the newest pattern are eating their accumulators off 
in the company’s stable | 


Morecambe.—A syndicate ‘known as the Morecambe 
Electric Lisunch and Power Syndicate, Limited, has placed two elec- 
tric launches on the Bay—the Lady Ida, 28 feet long, 74 knots, and 
the Lady May, 40 feet long; the latter has been brought from 
Windermere. On account of the high price demanded by the District 
Council for charging—5d. per unit—the syndicate has converted an old 
hulk into a. charging station. 


Plymouth.—Preliminary trial runs have been made over 
the electric tramway from Prince Rock to the Theatre Royal, and it 
is anticipated that the line will be opened for traffic in a fortnight. 
The arc lamps for street lighting will be inaugurated at the same time 
as the tramway. 








Ramsey,—The electric tramway from Donglas to the 
Ramsey Palace station is practically ready for through traffic, but the 
extension from Ballure to the Palac: is awaiting the approval of the 
Government inspector, the date for whose visit is not yet fixed. 


Rand Goldfields —At the seventh annual meeting of the 
South African Association of Engineers held at Johannesburg on 
June 30th, it was stated that there were in the State, at the end of 
1897, 2,282 boilers, 1,239 steam engines, 280 dynamos, and 1,408 
motors. The total value of the machinery and plant at work of all 
kinds was £6,355,037. 


South Staffordshire —The engine drivers on this line 
he'd a meeting last. week for the purpose of protesting against the 
number of hours they are called upon to work. They state that two 
or three days every week they are employed as many as 15 and 16 
hours. The general manager of the company, Mr. Robbins, met the 
men and intimated his willingness to forward their complaints to the 
directors. It was, however, decided to give 14 days’ notice for a 
reduction in the working time, and in the event of a concession not 
baing made, to come out on strike. 








TELEGRAPH AND TELEPHONE NOTES. 





The Telephone Bill.—The Cardiff Chamber of Com- 
merce has passed a resolution to the effect that the telephone service 
should be in the hands of the Government; thatthe proposals 
embodied in the Bill now bafore Parliament, which practically post- 
pone the question for 25 years, would prove highly detrimental to 
the commercial interests of the country; and that the Government 
be asked to withdraw the Bill pending further discussion. 


Cape to Australia Cable—On Tuesday last in the 
Heuse of Commons, in answer to Mr. Hogan, Mr. Brodrick said: 
Tae Secretary of State has been informed by the Eastern Extension 
Telegraph Company that they are prepared to provide cable com- 
munication between the Cape and Australia without requiring any 
pecuniary assistance from either the Colonies or Her Majesty’s 
Government, and that they will at once reduce the tariff to 4s. per 
word between Great Britain and Australia on receiving landing 
rights for their proposed new cable. No information is to hand as 
to the conditions, if any, attached to this offer. 

The Daily Maii states that what the company is prepared to do is 
to lay a cable from Durban (Natal) to Mauritius, thence to the island 
of Diego Garcia, a coral reef in the Indian Ocean, south of the 
Laccadives, thence to Cocos Island, which lies west of Java, from 
Cocos to Perth, the capital of Western Australia, and thence round 
to Adelaide by sea. No subsidy whatever is asked by the company, 
and the only concession they require of the Australian Government 
is to be allowed to deal direct with the public, and establish their 
own offices at Adelaide. It.is pointed out that with the West Coast 
cable route to the Oape this would form a complete alternative route 
to Australia, and by joining up Diego Garcia with Ceylon an addi- 
tional route t> India in case of interruption would be secured. It 
would be interesting to learn the exact terms of the agreement 
which the Hastera Company hopes to make with the Oolonies and 
the Cape. 

ie the absve proposal, the Postmaster-General of New 
South Wales says that the Australian Oolonies are pledged to the 
construction of the Pacific cable. 


Edinburgh,—At the half-yearly statutory meeting of the 
Parish Council on July 17th, a recommendation by the Adjustment 
Committee, to the effect that the Committee be authorised to submit 
a memorial to the Treasury, drawing attention to the inadequate 
amount of subvention in lieu of local rates proposed to b3 paid by the 
Postmaster-General in respect of the telephone trunk wires taken 
over recently by the Government, was agreed to. 


The Pacific Cable. —The Dominion House of Commons 
on July 25th almost unanimously endorsed the Pacific Cable scheme, 
the only dissenticnt speaker being Mr. Charlton, who urged that 
Canadian railway and canal ateres were more deserving of 
support. The Hon. W. Mulock, QC., Postmaster-General, in intro- 
ducing the resolution, explained that the capital of £1,700,000 would 
be contributed in the proportion agreed upon, and that representation 
on the governing board would be accordingly. Thus Great Bri‘ain 
would have three representatives, Canada two, and Australasia 
three. Sir Charles Tupper, in approving the scheme, heartily con- 
gratulated the Government on its success in carrying the matter 
through. 

The Central News learns that the Imperial Government and the 
representatives of the Colonial Gcvvernments concerned have made 
very substantial progress with the Pacific cableecheme. A board of 
representatives of the various Governments is being constituted, and 
an important a the subject is to be held in Australia within 
the next few days. e new body thus conetituted will be a board 
of management during the construction of the new cable system, and 
will then probably merge into a sort of permanent directorate. I's 
ultimate powers, however, are still in some doubt. The Colonial 
authorities are welcoming the scheme with open arms, and the 
London representatives of the Colonial Governments concerned are 
desirious of getting the necessary legislation through this session, so 
as to avoid the long wait over the recess, which would mean, as they 
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express it, an unnecessary postponement of the benefits of the new 
scheme over the present cable company system. 

R:-ferring to the value of the cable to Oanada, Mr. Mulock pointed 
out in the Dominion Parliament on July 25th that it would afford a 
ready means of communicating, not only with Australia, but also 
with China and Japan, whose trade was likely to be of immense im- 
portance to Canada. 


Telegraphic Interruptions and Repairs:— 
Down. 


OsBiEe. Repaired. 
Amazon Oompany’s cable— 

Oable beyond Gurupa... April 4th, 1898... see 
Jamaica-Colon ie «. July Ist, 1899 ove 
Bonny-Oameroun .». May 29th, 1899 00 
Latakia-Cyprus +. June 2lst, 1899... ds 
Para-Maranham .. April 10th, 1899 ... oe 
Maranham-Oeara .. July 25th, 1899 ane 

Lanpiines. 
Communication between 
Salonika and Monastir .,. March 23rd, 1899 ... oe 


Communication with Swa- 
kopmund ... ae . July 11th, 1899... July 22nd, 1899. 
Mouilmein-Bangkok... ... July 18th, 1899 ... July 19th, 1899. 


The Telephone Bill—In the House of Commons on 
July 24th the Bill as amended was discussed in Committee. Captain 
Sinclair moved its rejection, on the ground that it had become prac- 
tically a different measure since the second reading. Sir C. Cameron, 
speaking for those who advocated municipal control, thought the 
Bill had been enormously improved. Mr. Moulton considered that 
the measure embodied a discreditable surrender to a rich company. 
Mr. Hanbury defended the Bill, saying the license granted to the 
Nati mal Telephone Company would not be perpetual; only when 
rival licenses were granted for a period extending beyond 1911 would 
concurrent licenses be given to the company. Where there was bond 
fide competition there would be free intercommunica'ion between 
the exchanges. He deprecated a policy of confiscation; privileges 
bad been given to the company which he would not himeelf have 
sanctioned, but by those privileges the hands of the Government had 
been tied. The amendment was negatived by 171 to 41, and the 
House entered upon the report stage. Shortly afterwards the dis- 
cussion was adjourned. The consideration of the Bill was resumed 
on the 25th inst., and a number of amendments were diecussed. 

Ata meeting on July 26th the London County Council resolved 
“that, in the opinion of the Council, it is undesirable that as regards 
the area of the Oounty of London, the existing licensee of the 
National Telephone Company should be extended for a further period 
beyond the year 1911, when the license will otherwise expire.” 


Telephone Office Hours.—A correspondent writing to 
the Times, of July 21st, calls attention to the short hours observed in 
telegraph cflices—8 a.m. to 8 p.m. as a rule—as compared with the 
all day and night service of the National Telepnone Company, and 
calls for an assurance that the hours shall not be curtailed when the 
Government assumes control of the telephone service. 


Reduction of Telegraph Rates to India.—We learn 
thst in Ceylon, the Colombo Uhamber of Commerce has taken up 
a strong pcsition with regard to the excessive rate charged for tele- 
— to India, and has decided to use all possible efforts to procure 
a reduction. ; - 


Wireless Telegraphy.—According tothe Evening News, 
of 19th inst., an electrical engineer, named Schafer, has succeeded in 
sencing messages from Trieste to Venice, a distance of 40 miles. 


Wireless Telephony.—Dr. Peter S:iens, a Russian 
scientist, who is now in England, claims to have invented and 
developed a system of telephoning without wires over long distances. 
Another inventor who puts forward similar claims, is Signor Mario 
d’Asar, who is shortly coming to this country. 


—E——E——E———EEEEE 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Barcarrota, Spain.—July 81st. The municipal authori- 
ties of Barcarrota (Badajoz province) are inviting tenders until the 
3st inst. for the concession for the electric lighting of the town 
during a period of 10 years. Particulars may be obtained from, and 
tenders be sent to, El Secretario del Ayuntamiento de Barcarrota 
(Badajoz). 

Barking.—Anugust 12th. The District Council wants 
Offers for the free wiring of premises within the area of supply. See 
“ Official Notices.” 


Battersea.—August 31st. The Vestry wants tenders for 
an overhead travelling crane (hand or electric), and batteries for the 
electricity works. See “ Official Notices ” July 7th. 

Belfast.—July 31st. The Harbour Commicsioners are 
prepared to receive tenders for the conversion of a 2-ton jib crane 
from steam to electric power. See “ Official Notices” July 21st. 

Birkdale.—Anugust 19th. The Urban District Council 
invites tenders for the transfer of its electric lighting powers. 

Blackpool. — August 2ist. The Corporation wants 
tenders for 10 double bogie tramcars. See “ Official Notices.” 








Bridgewater House.—August 4th. The Bridgewater 
trustees want tenders for conduits and wiring for 500 lights in Bridge- 
water House, St. Jameas’s Park, 8.W. Sze “ Official Notices.” 


Carlisle-—August 17th. The Corporation wants tenders 
a boilers, engines, dynamos, and condensing plant. See “ Official 

otices.” 

Denbigh.—Anugust 1st. The North Wales Counties 
Lunatic Asylum Committee wants tenders for the supply of engines, 
dynamos, switchboard, injector, piping, and foundations, also wiring 
of buildings for electric lig:ting. Sze “ Official Notices” July 7th. 


Edinburgh.—July 31st. The Council wants tenders for 


coal measuring gear and extensions to shafting, &c., for driving 
mechanical stokers. See “ Official Notices” July 14th. 


Glasgow.—July 81st. The Corporation wants tenders 
for the supply of concentric and single lead-covered main cables. 
See our “ Official Notices” July 14th, 


Glasgow.—August 2nd. The Corporation wants offers 
for the electric work required in connection with its fire alarm and 
ABO telegraph systems.: Specifications, &c., from the chief officer 
of the Fire Brigade, College Street. 


Madrid.—July 31st. The Ministerio de Marina is in- 
viting tenders for an electric light installation for the floating naval 
school. 


Malmo.—September 1st. The Gas Works’ directors want 
tenders for the erection of electricity works for the city. Particulars 
on application to the clerk of the Gas Works (deposit 12s). 


Motherwell, N B.—August 18th. The Commissioners 
invite tenders for mschinery and works in connection with the 
proposed electric lighting of theirtown. See“ Official Notices.” 


Perth.—Angust 28th. The Commissioners want tenders 
for boilers, condensers, steam dynams, switchboard, underground 
mains, and accessories. See “ Official Notices.” 


Portugal.—September 6th. Tenders are beiog invited 
by the municipal authorities of Cascaes, Portugal, for the concersion 
for the electric lighting of the town. . 


St. Mary, Battersea.—Anugust 81st. The Vestry wants 
tenders for steam pumps, pipes, condenser, economiser, &c , switch- 
board, and boosters. See “ Official Notices.” 


Salford.—August 8th. The Oorporation wants tenders 
for eight 750-kw. continuous current steam dynamos for electric 
lighting and traction. See “ Official Notices” July 7th. 


The War Office.—T he Secretary of State for Warannounces 
that tenders for various articles, including electrical instruments, will 
probably be invited from time to time during the next 12 months. 
Manoufacturers who may wish to be applied to when tenders are 
required, should address Mr. A. Major, Director of Army Contracts, 
War Office, stating the particular articles they manvfacture, and the 
names of at least two well-known firms or public bodies who have 
purchased from them, and are in a position to certify as to the quality 
of their productions. 





CLOSED. 


Chatham.—Correction.—The contract for the wiring 
of the Town Hall and offices was let to Messrs. Stevens & Barker, 
Maidstone; the fittings were supplied by the Edison-Swan Company, 
L:mited. 

Crewe.—The Council has accepted the tender of the Hart 
Accumulator Company, Limited, for the supply of the storage 
batteries. 


Doncaster.—The Board.of Guardians on July 22nd 
accepted the tender of the Keighley Electric Lighting Oompany 
(£2,700) for the electrical works at the new workhouse, 


Poplar.—The District Board of Works has adopted the 
report of the Electric Lighting Committee that the following tenders 
be accepted :—Messrs. Babcock & Wilcox, boiler house equipment, 
£5,852; Messrs. Mather & Platt, with certain modifications in the 
wages clauses, engine house equipment, £16,200, 


Tynemouth.—The borrowing powers applied for by the 
Corporation have now been granted, and contracts to Messrs. Lacey, 
Clirehugh & Sillar’s specifications have been placed as follows :— 


Two 190-Kw. steam dynamos, Holmes & Co., and Bellis & Co. .. £4,100 
One 190-xw. steam dynamo (traction), Westinghouse Company 


and Belliss& Co. ..  .. ry. e+ 2,025 
Balancer and boosters, Siemens Bros. .. eo ee ee oe 549 
Boilers, Yates & Thom si ee me vé a eo ee 8,245 
Economisers, Green & Sons 560 


Condensing plant, Goddard, Massey oWee 1,721 
Cooling tower, Klein & Co... vA ok “A ss ‘e va 985 
Feed penege and pipes, Goddard, Massey & Warner ee ee 940 


Travelling crane, Carrick & Ritchie .. i és ee 215 
Lighting switchboard, Bertram Thomas .. .. oe oe 603 
Traction ‘. Ml > ga Company .. oe ee 556 
Accumulators, Pritchetts & Gold = on i ad 1,234 
Cables, Siemens Bros. & Co. es 5,900 


Weston-super-Mare.—At aspecial meeting of the District 
Councilon July 19th the revised tender of Messrs. Stuart & Moore 
for providing telephonic communication between the members of the 
Fire Brigade, at £302 6s. 3d., was accepted, subject to the firm main- 
taining the system for 12 months from the date of completion. 
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THE DUDLEY AND STOURBRIDGE 
ELECTRIC TRAMWAYS. 





Ir is now about 15 years since the steam tramway from 
Dudley to Stourbridge was set to work, but it cannot be 
said that the line has ever been made to carry the traffic 
lying toits hand. A miserable half-hour service, and that 
anything bat regularly or punctually afforded, has alone been 
atttempted. Cars have been overcrowded and dirty, and 
generally the whole system has been a failure, though the 
line runs through a crowded district not served by any 
railway, except in a very indirect manner. The distance 
between the two towns is about six miles, and along the 
route lie the smaller places of Holly Hall, Harts Hill, 
Brierley Hill, and Round Oak. The British Electric 
Traction Company, however, entered into arrangements with 
the old company for the conversion of the line into one 
electrically worked, and as about half the line lies within 
the town limits of Dadley the acquiescence and broad- 
minded acceptance and help of the Dudley municipal 
authorities have been very welcome to the converting com- 
pany. The line has been reconstructed throughout to the old 
gauge of 3 feet 6 inches, and this was done while maintaining 
the old service of steam cars. Steel girder rails of 89 lbs. to 





frequent iatervals. The construction of the line has been 
carried out in two sections, the power house at Harts Hill on 





Virw on Castrie Hite. 


the borders of tte Dadley Corporation’s authority being about 
central. The first, or western; portion from the power house 





GENERAL VIEW oF ENGINE Room. 


the yard have been laid on a bed of concrete in the usual 
modern system. The rails are in lengths of 50 feet with strong 
fish plates and end plates, Askham’s steel points and crossings, 
and they are double bonded throughout, and cross bonded at 


to Stourbridge was completed early in the present year, the 
contractors for the track being Messrs. Dick, Kerr & Co. ; for 
the overhead construction, Messrs. Blackwell & Co. ; while the 
electrical equipment and nine cars have been supplied by the 




















150 THE ELEOTRIOAL REVIEW. [Vol. 45. No. 1,131, Jury 28, 1899. 





British Thomson-Houston Company. Mr.C. H. Gadsby, late 
contract engineer, British Electric Traction Company, acted as 
engineer for the whole work until a few months since. For the 
remainder, or eastern section, of the line, from the power house 
to the old steam der 6t at the foot of the Castle Hill, at Dudley, 
the British Electric Traction Company have ben their own con- 
tractors, the permanent way work being under the control of Mr. 
Howard S nith, the company’s permanent way engineer, and 
the overhead construction and electrical work under the control 
of Mr. H. M. Sayers, the power engineer to the company. In 
the power house are three direct-coupled 100 Kw. sets, the first 
two of which were supplied by the contractors for the first 
portion of the work, the third, exactly similar, baing supplied 
by the British Electric Traction Company themselves. Each 
set consists of one compound tandem engine of Ball & Wood’s 
make, with cylinders 11} inches and 18 inches diameter re- 
spectively, with a stroke of 16 inches. The speed is 235 
revolutions per minute, and the governor is of the inertia fly- 
wheel type and very sensitive in controlling the engines oa 
loads varying suddenly from nil to 50 per cent. overload. 
The fly-wheels are 78 in. x 17 in. face. To each engine 
is connected a six-pole railway generator of the usual 
Thomson-Houston type. The engines are fitted with oil 
pumps and gravity lubricators, and there is also a connection 
which enables steam to be blown through the oil pipes from 
the main steam pipes for clearing purposes. Sight feed lubri- 
cators are fitted to the H.P. cylinders and also a hand oil 


pump. Theswitchboard is built up of six panels of enamelled . 


Vermont marble, viz., one panel to each of the three 
generators, the Board of Trade panel and two feeder panels. 
It measures, including the sub-base, 10 feet 8 inches wide by 





denser plant. The water separators placed near to the 
engines are of Messrs. Holden & Brookes make and drained 
by a Geipel steam trap. The engine pipes draw from 














EXTERIOR OF CaR SHEDS. 


a steam main 8 inches diameter placed along the rear wall 
of the boiler house, and connected by 6-inch steel pipes 





VIEW LOOKING TOWARDS SWITCHBOARD. 


7 feet 6 inches high, and carries the usual complement of am- 
meters and switches with automatic cut-outs and Q B. switches 
on each feeder and generator panel, and a voltmeter on a 
bracket crane. The steam pipes to each engine are 5 inches 
diameter and the three engines exhaust into a common 
exhaust pipe intended for the application of independent con- 





with the boiler junction valves. There are three Lancashire 
boilers by Danks, of Netherton. They measure 30 feet in 
length by 7 feet diameter, with furnaces of 33 inches 
arranged with Adamson flanged seams, The shell plates, of 
Batterley steel, are jth treble riveted with butt straps inside 
and out, and the furnaces are of }-inch plate with end 
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rings }3-incb. The boilers are of the standard Lancashire 
type as to staying and .the constraction of the mounting 
blocks, and are provided with Hopkinson water-gauge 
fittings, feed valvee, slide valve gun-metal blow-out cocks 


with safety keys, 
steam junction 
valves, and low 
water safety valve, 
as well as a dead- 
weight safety valve, 
and cast-iron per- 
forated anti - prim- 
ing pipe. 

The working 
pressure is 140 Ibs, 
There are two Blake 
and Kuowles feed 
pumps, each of a 
capacity of 1,000 
gallons per hour. 
Two water - tanks, 
each of 10,000 gal- 
lous capacity, are 
carried on girders 
at the side of the 
house with a clear 
headway _ beneath, 
over the passage 
leading to the 
envine room. The 
wails of the engire 
room are finished 
below in glazed 
bricks, and an over- 
head traveller of 6 
tons capacity com- 
mands the full 
length between end 
walls, being carried 
on corbels upon the 
side walls, Car 
sheds with room for 
24 cars adjoin the 
engine room, one 
shed being set apart 
for repairs. The 
architect for the 
buildings was Thos. 
Robinson, Esq., of 
Stourbridge. Mr. 
R. F. Browne has 
acted as resident 
engineer for the 
British Electric 
Traction Company, 
and upon him bas 
also devolved the 
construction of the 
overhead equipment 
from the power 
house to Dadley. 

All frogs and 
crossings and the 
metal portions of 
the section insula- 
tors are of gun- 
metal, ard the whole 
of the overhead 
work is double in- 
sulated, Verus in- 
sulation being em- 
ployed on the 
Dudley section with 

rooklyn strain 
and globe insula- 
tors. The ears also 
are of gun-metal 


and well closed upon the trolley wire, which is of No. 0S.W.G., 
Hangers and pull-offs, also of gun- 
metal, are of the West End pattern. The span wire is a hard 
galvanised steel- stranded seven No. 15 S.W.G. cable with 


and circular in section. 





BoiLer Howse. 





RRS & i UES | , YAM 


Market Prace, DupiLey. 
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thimbled eyes to the Brooklyn strains and wrought-iron pole 
straps. The poles are of the “solid swaged and sweated ” type, 
the standard pole of the British Electric Traction Company 
for ordinary work being one of 73 inches diameter at the butt 


and weighing 820 
lbs. Where stresses 
are more than 
usually heavy, poles 
of the same dia- 
meter, but thicker, 
are employed, 
weighing 940 Iba, 
while anchor poles 
weigh 1,140 lbs. 
Each pole has two 
collars and an orna- 
mental cast finial 
and base, centre 
poles having also 
an additional circu- 
lar raised wheel 
guard placed below 
the base. This tram- 
way exhibits the 
three usual forms of 
overhead construc- 
tion; that with 
centre poles and 
double bracket 
arms is used on 
Castle Hill, a view of 
which we give, side 
bracket poles as 
used through a part 
of the town of 
Dadley, and span 
wires or double poles 
are used for the 
remainder of the 
eastern section and 
the whole of the 
western section. 
The appearance of 
centre poles with 
symmetrical double 
brackets is very 
neat, bat we cannot 
say we prefer side 
bracket poles to the 
span wire construc- 
tion, and we cer- 
tainly think muni- 
cipal authorities 
might consider the 
systems at Dadley. 
They will assuredly 
choose span wite 
construction in 
preference to side 
brackets. 

In accordance 
with the usual 
Board of Trade re- 
quirements, the 
trolley wires, which 
are double through- 
out, are divided 
into sections about 
halfamile inlength, 
the end of each sec- 
tion being fed from 
a feeder box placed 
on the line of kerb. 
The feeder cables 
are carried into 
these boxes, which 
contain a white 


marble panel and four quick-break switches, one for each 
of the tour trolley wires attached to the section insulator. 
Between the feeder box and the pole, the feeder cables, of 
Glover’s steel armoured type, are laid in wrought - iron 











152 THE ELEOTRIOAL REVIEW. 





[Vol 45. No, 1,131, Jury 28, 1899, 





socketed pipes, which are screwed into the poles; the 
feeder cables emerge near the top of the pole, and are 
carried across to the section insulator, being much 
less obtrusive than the feeders of that portion of the 
line between the power house and Stourbridge. The 
mains are Oallender’s, laid in bitumen in woolen 
troughs. From the power house to Dudley three cables of 





INTERIOR OF CAR SHED. 


0°25 area extend as far as the junction of the Cradley line, 
beyond which point one cable only is carried to the end of 
the line. One of the three cables is a negative feeder ; of the 
others, one serves the Dudley section, and the other supplies 
current to both the Kingswinford line, so far as it extends 
within the municipal area of Dudley, and the Cradley liue. 
There is also a test and telephone cable containing pilot 
and telephone cores, each core consisting of 
7/22 wire. 

On the outskirts of Dudley the feeders 
from the Dudley Corporation power station 
are brought to a large junction pillar, con- 
taining the necessary switches to enable the 
Corporation station to supply current to the 
line within their own area. At the same 
point also the negative return of the Corpore- 
tion is heavily clamped to six stout bonds 
fixed to the rails. The western section is 
supplied from the company’s own power 
house through a cable of 0°5 section, from 
which also will be supplied the current for 
the lines to Kinver and Kingswinford, the 
latter line being almost wholly outside the 
limits of the Dudley municipality. There 
are also the necessary test and telephone cable 
and the negative feeder. The track generally is 
single, with numerous turn-outs; these are 
three chains in length. Portions of the track, 
however, are double, namely, from the old 
depot at the foot of the Castle Hill all the 
way up the hill as far as the Castle gateway. 

In the Market Place of Dudley a short 
length of interlaved track has been employed, 
and there is a length of double track from 
the junction of the Cradley line towards the 
power house to a point about one furlong 
from the Kingswinford Junction. The 
trolley wire is suspended at a height of 20 feet on the span 
system and 21 feet on the bracket arm system above the 
rails. Teiephones are placed at every half mile. The feeder 
pillars carry a separate small marble panel for the pilot and 
test wires, the lightning arrester being on the main panel. 
The line is double bonded throughout, the western or 
Stourbridge half with Columbia bonds, and the eastern or 
Dudley half with these and Neptune bonds of 6/0 S.W.G. 





The car barns, twojin number, each contain four tracks 
for three cars each, or 24 cars in all, the repair shed holding 
two cars. A connection is arranged at the large feeder 
pillar of the Corporation, so that current can if necessary be 
supplied to the line from either the company’s own station 
or from that of the Corporation. 

We may add that» the overhead material on the eastern 
section has been supplied, as regards in- 
sulators, &c., by the Electric Tramway 
Equipment Company, of Birmingham, who 
also supplied the overhead switches for the 
whole system. 

In accordance with the Board of Trade 
regulations, guard wire of No. 8 S.W.G. 
has been freely used under all telephone 
and telegraph wires, and earthed to the 
rails at numerous points. 

It is worthy of note that the first cars 
were run over the whole line without a 
single mishap to the trolley which never 
left the wires on the round journey. The 
cars are of the single-deck fcur-wheeled 
type with Peckham trucks and 30-inch 
wheels geared 4 to 1 to G.E 800 motors; 
series parallel controllers are employed and 
emergency electrical brakes, as well as the 
ordinary hand brakes. The lighting circuit 
of the cars is parallel with the power 
circuit with five lamps in series of anchored 
filament type. 

The cars havea seating capacity of 28 
passengers. They measure 18 ft.8 in. long in 
the body by 6 feet wide, and are 27 ft. 3 in. 
in length overall. The wheel base is 
6 ft.6 in. The bottom. frames are of oak 
with pillars and roof sticks of ash and a 
clerestory with swing ventilators. Windows are of } inch 
plate glass. The controllers are of the well-known K 2 type. 
“Common sense” sand boxes with pedal control are fitted. 
The gears are of cast-steel with cut teeth and soft steel cut 
pinions, and the gears are entirely encased. Electrical 
heaters are provided on the cars. 

In connection with the Dudley and Stourbridge lines 








700 Kw. GENERATOR AT NIAGARA Fats. (See page 153.) 


there are several extensions now under construction, or s00u 
to be commenced, viz., the Kinver Light Railway, which 
branches off from the line about a mile from Stourbridge 
and extends 4} miles to the town of Kinver, noted particularly 
for the scenic beauties of Kinver Edge—a famous holiday 
resort for Black Country people. Kinver is also 
noteworthy for the presence of quite a number of 
troglodytes, a peculiar people who are not yet extinct 
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even in England. Midway to the power house, the Kings- 
winford line branches out and returns to the main line at 
Holly Hall, having made a circuit of 5 miles through the 
country town of Kingswinford. From the outskirts of the 
town of Dadley another branch line of 24 miles is in process 
of construction to Cradley Heath through Netherton, famous 
as the place whence comes Netherton iron. The Wolver- 
hampton line again branches out from Dadley Town. 

The total length of line already constracted or in progress 
is a8 follows :— 





Dadley and Stour ots -. 52 miles, 
Kinver ... as He Ae: soe ee 
Cradley Heath ... pa Sea Seer ie 
Kingswinford ... en oie eee jorers 
Stourbridge Town extension ... oa ae 
18} miles. 





in addition to which, there is the Wolverhampton line in 
prospect. 

In Dadley itself, the car service will ultimately be 
very frequent, no fewer than five distinct services cul- 
minating in Dudley, and we venture to say from a 
pretty extensive experience in the district that the traffic 
will be heavy. So far as relates tosuch portions of the above 
lines as are within the Dadley area, power will be supplied 
by the Dudley Corporation from a power house at 
Sprinzsmire. A temporary station has been erected with 
Babcock boilers and two 100-xkw. Westinghouse bzlt-driven 
sets. The permanent equipment will be more considerable, 
and will inclode three 200-Kw. sets, direct connected, and a 
smaller 100-Kw. set, bat the station is also to serve for 
lighting the town, the three-wire system baing adopted. The 
station is in charge of Mr. Marsh, the electrical engineer to 
the Dudley Corporation. 

The line was inspected on Jaly 25th by the Board of 
Trade, and found to fally comply with the requirements ; 
permission being-given to commence ranning at once, a 15 
minutes’ service was immediately begun. 

For some weeks cars have been running on the line for 
the purpose of instructing motor men, and as soon as the 
Board of Trade certificate has been received as full a service 
as can be afforded by the present nine cars will ba run. 
Another nine cars are nearly ready for delivery by the 
Brush Company, of Loughboro’, making 18 in all, with 
which the contemplated rapid service will then be run. 





BUFFALO AND NIAGARA FALLS. 





In the Review of June 23rd was given a short description 
of the new dynamo recently installed by the Buffalo and 
Niagara Falls Electric Light and Power Oompany, of 
Niagara Falls, together with two illustrations of the lowering 
of the ‘field over the Niagara cliff. This dynamo has now 
been set upin the power house of the Niagara Falls Hydraulic 
Power and Manufacturing Company at the water’s edge in 
the Niagara gorge, where it is direct connected toa 2,500 H.P. 
turbine (see figure on page 152). The dynamo will 
furnish current for the incandescent lighting system of the 
City of Niagara Falls, and will sup y 18,000 lights, but this 
number will not constantly be fed by it, for the reason that 
a portion of the current supply for this service will come 
from another station. of the Buffalo and Niagara Falls 
Electric Light and Power Oompany opposite the power 
house of the Niagara Falls Power Company. The dynamo 
was made by the Walker Company, of. Cleveland, and was 
installed under the supervision of Frank G. Lott, manager of 
b> & N. F, E. L. & P. Co., who at one time was located 
in London. 





The City of London Electric Light Company.—This 
company announces reductions in the prices of electricity. 
Every consumer is given the option of choosing from two 
methods of charging for lighting, and two for power, heating, 
and cooking purposes. One of the methods for lighting is 
an pees, price of 44d. per Board of Trade unit; one for 
power, &c., an all-round price of 24d, for the same amount 
of electrical energy. competition seems to be 
having its effect, 





THE REPORT OF THE PACIFIC CABLE 
COMMITTEE. 


(Continued from page 68.) 





IV.—Wuat REVENUE WILL ARISE FROM THE TRAFFIC 
WHICH MAY BE EXPECTED TO PASS OVER THE CABLE ? 


Before going into the amount of revenue which might 
reasonably be expected to accrue to the Pacific cable, it would 
be well to examine the evidence given relative to the traffic- 
carrying capacity of the core of the Vancouver-Fanning 
Island section, which will, of course, determine the through 
rate of speed of the whole line ; we will, therefore, deal with 
this section alone. A certain amount of confusion was intro- 
duced by the fact that the usual standard “word” (of five 
letters) was not adhered to throughout. This standard is 
generally recognised and used in referring to the carrying 
capacity of cables, but we find that, amongst others, Sir 
W. H. Preece has not seen fit to adhere to it in this instance, 
although it is used thronghont the latest edition of the 
“Hand-book of Telegraphy,” of which ke ia one of the 
authors. In the advertisement for tenders, one of the 
conditions was that “the calculated speed for each section 
of the cable shall in no case be less than 12 words per 
minute.” We find in the evidence that the India-Rubber, 
Gutta-Percha and Telegraph Works Company amended the 
core which had been included in their tender (without asking 
for any corresponding increase in the price) ; this action was 
taken by them after receiving opinions from Lord Kelvin 
and Mr. Herbert Taylor, who were consulted by the com- 
pany in view of the great difference between the core they 
had suggested in their tender, and the very heavy core 
estimated for by the advisers of the General Post Office. 
It appears that there was a slight variation between the 
weights of the core originally calculated by this company 
and those given by Mr. Taylor and Lord Kelvin, The core 
adopted was that calculated by Lord Kelvin, viz. :—552 lbs. 
of copper and 368 lbs. of gutta-percha for a length of 3,560 
nautical miles, which included 10 per cent. of slack after 
laying. In the case of W. T. Henley’s Telegraph Company, 
the core is given as 650 lbs. of copper and 400 Ibs. of 
gutta-percha ; no length is given by Mr. Theophilus Smith, 
who represented this company, but from his experience in 
laying other deep-water cables, the amount of slack required 
is given as from 7 to 8 per cent.; by adding this 8 per cent. 
to 8,220 miles, which is the distance between Vancouver and 
Fanning as given by the highest authority, Admiral Wharton, 
we get 3,478 nautical miles as the length of cable after it is 
laid. Mr, Alexander Siemens proposed to use a core of 
500 Ibs. of copper and 820 lbs. of gutta-percha, The length 
of the span we are dealing with is given as 3,300 miles, but 
no mention is made of the amount of slack to be added. 
In the case of the Telegraph Construction and Maintenance 
Company, the core recommended had 650 Ibs. of copper and 
400 Ibs. of gutta-percha, the length of the section, including 
10 per cent. allowance for slack, being given as 38,650 
nautical miles. Sir W. H. Preece, on being questioned, did 
not support the 940 lbs. of — and 940 lbs. of gutta- 
percha core originally designed by the General Post Office 
authorities, but suggested another. We quote from the 
report :—Lord Selborne’s question (No. 1,393): “I wish to 
get this quite clearly, if you please. Whereas in 1893 you 
advised for this cable, or, rather, for this section of cable, 
a cable of the massive type of 940 lbs. copper and 940 lbs. 
gutta-percha; the probability is, that if you were to recon- 
sider the matter now in the light of more recent experience, 
you would recommend 600 eet oa and 750 copper” ? 
— That is so.” On this Lord Selborne put the succeeding 
question, as follows :—“I need not point out that the dif- 
ference of cost between the first and the second specification 
would be very great ?” 

The Post Office core thus stands for the moment at 
750 lbs. of copper and 600 lbs. of gutta-percha. The dis- 
tance from Vancouver to Fanning Island is given as 3,298 
miles, a figure which Sir W. H. Preece said would probably 
be confirmed by Admiral Wharton. This, however, was not 
the case, as the hydrographer made the distance 78 miles 
less, which is a matter of considerable importance in a long 
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cible, as the additional length means in this particular case 
the decrease of the carrying capacity of the cable by four or 
five letters per minute, or about 5 por cent. This remark 
also applies, but in a slightly different degree, to the length 
given by the Telegraph Construction and Maintenance Com- 
pany, which exceeds Admiral Wharton’s length by 96 miles. 
As regards slack, 12} is given here as the percentage amount 
to be added to the overground distance, thus making the 
length of the cable after it is laid 3,710 nautical miles. The 
representatives of the Eastern Telegraph Company took a 
core of 650 Ibs. copper and 400 lbs. gutta-percha, and, after 
a slight discussion among themselves, agreed that from 13 to 
15 per cent. of slack was the right thing. The distance 
between Vancouver and Fanning was given by Mr. Saunders 
as 3,300 miles, or 88 miles more than that given by Admiral 
Wharton, therefore a somewhat similar remark as to per- 
centage decrease of carrying capacity as was made in the 
case of Sir W. H. Preece also applies in the case of the 
Eastern Telegraph Company. By adding the 15 per cent. 
we get 3,795 miles as the length of this section when laid. 
From Mr. Lamb’s evidence we learn that the Post Office 
core is again changed, and now stands at 800 lbs. of 
copper and 550 lbs. of gutta-percha, this production being 
named “ Post Office revised,” and flatteringly alluded to as 
“Mr. Preece’s model cable;” the amount of slack mentioned 
by Mr. Lamb in calculating the cost of the working and main- 


tenance of the cable is 15 per cent., which, if added to. 


the overground distance given by the Post Office, makes the 
cable have a length of 3,793 miles after laying. Mr. Herbert 
Taylor spoke of the core as 650 lbs. of copper and 400 lbs. 
of gutta-percha, and of the slack as being 10 per cent., but 
gives no lengths. Dr. Alexander Muirhead, in his evidence, 
stated that a core with 650 lbs. of copper and 400 lbs. of 
gutta-percha would be most suitable, as allowing for extra 
pressure of traffic, as with automatic curb transmission such 
a core would give 19 words per minute, but he gave no data 
as regards either length or slack. Mr. Reeves pointed ont 
in connection with the slack requisite that the French cable 
laid in the Pacific between Australia and New Caledonia had 
only an allowance of 54 per cent. of slack. (This amount 
is given as 6 per cent. in the proceedings of the Telegraph 
Conference held in Sydney in 1896.) 

We have given above the various opinions as to the 
weights and proportions of conductor and dielectric recom- 
mended by the various witnesses. For the sake of. 
comparison only as to the relative carrying capacity of these 
cores, we will now assume a set of cables all of the same 
length, say, 3,600 nautical miles, but provided with the 
various cores mentioned by the witnesses, using the same 
standard forall. In this calculation we have the following 
result. In the last column we give the number of words 
which each core would carry, judged by a common 
standard, but taking the actual lengths as estimated after 
laying :— 





| Over a length of 8,600 Over the 1eHeths 88 
miles, estimated. 











“Words” “ Words” 
Core, per Length. per 
minute. minute. 
Silvertown Company ... | 552/368 14°72 3,560 15 06 
Henley’s Company «| 650/400 167 3,478 | 1787 
Siemens Company 500/320 13:1 3,630 | 1287 


Construction Company ... 650/400 167 | 3,650 16 22 
940/940 30°07 3,710 28°32 





Post Office nee 750/600 21°77 | 3,710 20°50 
800/550 21 66 3,793 1951 
- otmeataied ... | 650/400 167 +, 3,795 1502 
r. Taylor a | 
Dr. Muirhead... } 650/400 | 167 
NOTES. 





Gas Eogines v. Electro-Motors.—With the advent of 
the Westinghouse engine, English gas engine manufacturers 
will have to look to.their laurels, and some of them might 
with advantage be somewhat more guaided in their extrava- 





gant claims. The Westinghouse engine, which is described 
and illustrated in our other pages, and which seems equal, 
if not superior, to the best practice of to-day, is not claimed 
to give better figures than 14d. per Kw.-hour, that is, 
about the cost of the best electro-motor results. Yet Messrs. 
Bilbie, Hobson & Co., in a circular which is going the rounds 
of the profession, claim that the gas engine is about four 
times less costly than the electro-motor. We have never 
come across a more one-sided statement of the relative 
economies of gas engines v. electro-motors, for while the latter 
are credited with an alarming friction load, “ that is to say, 
the power taken to drive the motors themselves as apart from 
the power they transmit to the machinery,” fearful losses in 
distribution, and awful wear and tear of an expensive nature, 
not a word is said regarding gas engine repairs, depreciation, 
oil, power taken up in running empty, water, &c. Only the 
gas consumption enters into the calculation of Messrs. Bilbie, 
Hobson & Oo., and, therefore, assuming an average load of 
10 H.P., electricity costs, for a working year of 2,500 hours, 
£2384, as against gas at £62. In actual practice, state 
these enthusiasts, “‘we are prepared to say that the gas 
engine would show a greater saving even than this.” 
Twenty cubic feet is their allowance per B.H.P. per 
hour, which, at a cost of 2s. 6d. per 1,000, would 
equal ‘6 of a penny per BH.P.-hour, Now the 
Reading Electric Supply Company informs us that 
a 10-H P. gas engine, when in first rate condition, consumes 
22 cubic feet per indicated u.P.-hour. The loss in friction in 
the engine itself—an item carefully overlooked by Messrs, 
Bilbie, Hobson & Co,—is 24 1.H.P., which loss, of course, 
remains practically constant at all loads. The gas con- 
sumption will, therefore, be found to be :— 


At full load, 274 cubic feet per B.H P.-hour. 
” half ” 33 ” ” ” ” 
» quarter ,, 44 5 4 ” 


” 

Which, at 2s. 6d. per 1,000, averages nearly double the sum 
allowed by the “Stockport ” representatives, and this, when 
calculated on the best obtainable results, which, in com- 
mercial practice, as the company very fairly remarks, are 
only realised in a very few cases. So far as oil is concerned, 
it is practically mi in an electro-motor. Ina gas engine it 
is considerable. An electro-motor requires no attendance 
beyond an occasional cleaning. Wear and tear is considerable 
in a gas engine, bat next to nothing in an electro-motor. A 
gas engine is generally kept running light if not wanted for 
a short time, whereas an Keeani a can be shut down and 
restarted with the greatest ease, thus saving energy. An 
electro-motor, when required, can greatly exceed its nominal 
or rated power ; a gas engine does not possess this advantage. 
All these items, together with others such as the extra initial 
outlay = oe of corresponding H.P., interest on 
extra capital, &c., have been carefully withheld, and we ask 
Messrs. Bilbie, Hobson & Co., whether they consider their 
cireular fairly represents the matter of gas engines v. electro- 
motors? For our own part, we challenge the accuracy of 
their figures, and shall shortly proceed to show their asser- 
tions to be based on wholly inaccurate and erroneous data, 
and at the same time give our readers what we hope will be 
at least an approximation to the truth. 





The American Electre-Therapeutic Association.— 
This Association will hold its ninth annual meeting at 
Washington, D.C., September 19th, 20th, and 21st, 1899. 
The president is Dr. F. B. Bishop, and the chairman of the 
Committee of Arrangements is Dr. D. Percy Hickling, 
No. 221, Third Street, N.W., Washington, D.C. Willard’s 
Hotel has been chosen for the head-quarters, and special 
rates have been made for all interested in this meeting. Many 
able papers have been promised, and a very successful 
scientific meeting is assured. There will be a large and 
varied exhibition of electro-therapeutic apparatus in Willard’s 
Hall during the meeting of the Association. The Com- 
mittee also promises a hse pleasant social programme, 
including a reception by the President of the United States, 


an excursion to Mount Vernon, Arlington, and Alexandria, 
&c. The Committee earnestly hope that every Fellow, 
Active, ‘Honorary and Associate, will be present at this 
meeting, as they want to make it rank among the notable 
meetings of the Association. 
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Reduction of Metals at very High Temperature.— 
A discovery made by Dr. Goldschmidt, of Essen, though 
not directly electrical, may interest our readers, inasmuch as 
it depends on the utilisation of aluminium in the reduction 
of metallic oxides to the metallic state. The powerful action 
of aluminium in abstracting oxygen from other metals has 
been known since 1845, when the subject was investigated 
by Wohler, bat with small quantities of metal only, since 
aluminium at that time was very expensive. The industrial 
application of this property could only be thought of 20 
years later, when the production of aluminium was made 
much less costly by electric smelting. The question attracted 
the attention of Dr. Goldschmidt when he was commissioned 
at Krupp’s works to discover a simple and cheap method of 
producing pure chromium. It was known at the commence- 
ment of the experiments that when powdered aluminium was 
thoroughly mixed with the oxide to be reduced, and a high 
temperature depending on the stability of the oxide to be 
reduced, applied, that the process of reduction once started 
continues of itself. The problem to be solved was to fird a 
means of starting the reduction. After various unsuccessful 
experiments, Dr. Goldschmidt succeeded in igniting a mix- 
ture of chromic oxide and aluminium by the blowpipe flame. 
When once started, the reduction process swept through the 
whole mixture, with the final result that the pure metal 
collected in the bottom of the vessel and a slag of corundum 
collected on the top. A more convenient means of igniting 
the mixture was found in barium peroxide. This substance 
was made up with shellac into balls about the siz2 of a 
cherry, each ball being furnished with a stalk of magnesium 
ribbon. One of these “ cherries” was laid on the top of the 
mixture (the top of which had been previously sprinkled 
with barium peroxide) and the magnesium ribbon was 
ignited. The ignition of the “cherry” by the magnesiam 
started the process of reduction, which then spread 
through the whole mixture, After the reduction 
process is started, sand is usually sprinkled over 
the contents of the crucible. So rapid is the process, 
that the outside of the crucible does not even become hot, 
though the temperature inside is probably over 2,000° CO. 
The process can even b3 carried out in a wooden vessel 
coated with sand. The only metal which has hitherto 
resisted this reduction process is vanadin. The practical 
application of this process will depend on the price of 
aluminium, which every year is becoming cheaper. The 
objects attained by the invention are the production of 
metals in a high degree of purity, and the production of 
corundum, an extremely valuable grinding and polishing 
material, coming next in hardness to the diamond. Minute 
ruby crystals have been found in the corundum slag. The 
process is also applicable in difficult soldering processes, even 
the ends of rails im situ may be soldered or welded together. 
The latter operation is carried out by supporting in a suit- 
able vessel a mixture of aluminium and iron rust rourd the 
rail joint, and igniting as above described by the “cherry.” 
For every joint about 8 lbs. of aluminium is required. An 
advantage of the process is that the quantity of the mixture 
necessary to give the required heat can be easily calculated 
beforehand. 





Some Electric Properties of Amalgams.—As_ the 
thermal capacity of an amalgam is approximately equal to 
the sum of the thermal capacities of the components, the 
heat of amalgamation is practically constant, and hence also 
the temperature coefficient of the E.M.F, must be constant, 
being given by the expression £/T — Q/ne; the E.M.F. 
should, therefore, be a linear function of the temperature. 
The E.M.Fs. of cells of zinc and cadmium amalgams of 
various concentrations, and of amalgams against pure metal 
were determined, and it was found that, except in the case 
of the highest concentrations, the E.M.F. was in accord with 
the value calculated by the usual expression, and that 1/7 was 
constant and not effected by the nature of the anion. The 
heat of amalgamation of cadmium was found to be 505 cals., 
and that of zinc — 2,255 cals. The contact E.M.F. between 
the pure metal and amalgam was also determined, and was 
only appreciable in the case of cadmium amalgam, for which 
it reached about 005 volt. The above is an abstract of a 
paper by Theodore W. Richards and G. N. Lewis in the 
Zeitschrift fiir Physikalische Chemis, Vol. 28, pages 1—12. 





Influence of Pressure on the Electrical Con- 
ductivity of Solutions.—The influence of pressure is due 
to the changes produced in (1) volume, (2) viscosity, (3) 
degree of dissociation, (4) dissociation of the solvent, and is 
given by the equation 14 x dAdp = ljv x dudp + 
1/y x dnidp + llaxdajdp+ ,\a, x dadp. The 
last term may be neglected if the number of ions of the solute 
far exceeds that of the solvent ions, The volume changes of 
equeous solutions have been calculated in previous papers, 
and the first partial value is obtainable. From Cohen’s 
determinations of the effect of pressure on viscosity, the 
values 1)» x dnd p arealso obtainable for sodium chloride 
solutions. The effect of pressure on the dissociation constant 
is given by the expression d log. kd pp = — Av1,000 RT, 
where A v is the volume change (which must be expressed as 
a function of the pressure),.consequent on the dissociation of 
a gram-molecule of the solute. The values 1/a x d ajdp are 
hence obtained, and from the sum of the three partial values 
the total pressure effects-are calculated for pressures of 100, 
200, 300, 400 and 500 atmospheres. The variation of the 
pressure effect with varying degrees of dissociation is seen in 
the case of the chlorinated acetic acids ; the values for 1/\ 
x d /d p decrease with increace of dissociation, and are in all 
cases in good accord with the values found. In the cases of 
aqueous solutions of ammonia and water, the volume changes 
consequent on dissociation are unusually great, hence also 
the conductivity change due to pressure; in the case of 
ammoniacal solutions the found and calculated values are 
compared, with fair agreement. For very dilute solutions, 
the dissociation of the solvent becomes imported, and this is 
allowed for in the case of dilute solutions (v = 500 tov = 
50,000) of hydrogen and sodium chlorides; the pressure 
effect is found to increase rapidly with dilution, but not as 
rapidly as calculated. The bap employed for the deter- 
mination of conductivity at high pressure is described, and 
the results of the determinations are given, the compounds 
examined being solutions of acetic, monochloracetic, dichlor- 
acetic, trichloracetic, phosphoric, citric, tartaric, benz2n- 
sulphonic and hydroferrocyanic acids, sodium phosphate, 
tartrate and chloride, potassium citrate and ferrocyanide and 
ammonia. The above is an abstract of a paper by A. 
Bogojawlensky and Gustay Tammann in the Zeitschrift fur 
Physikalische Chemie, Vol. 27, pages 457—473. 





Molecular Fatigue—We read in a Belgian contem- 
porary that :— 

Metals get tired ‘as well-as living beings. Telegraph wires are 
better conductors on Monday than on Saturday, on account of their 
Sunday rest, and a rest of three weeks adds 10 per cent. to the con- 
ductivity of a wire. 

We wonder what the conductivity would be in six months, 
at this rate ! 





Rare Brazilian Sand used fur Incandescent Mantles, 
—The Monazite or Prado sand, which is used in the manu- 
facture of the “Auer” incandescent mantles, is found at 
Bahia, Porto Seguro, and in small quantities in Matto 
Grosso, Brazil. In the first two places the sand is found 
close to the shore and is derived from the decomposition of 
the neighbouring gneiss. It is of a dark yellow colour, like 
gold, and very heavy. The following is an average 
analysis :— 


Aluminium see oat .» 3 per cent. 
Cerium ... eee “Ws +». 62 to 70 per cent. 
ree “re ws -. 2% per cent. 
Lanthanum waa .. 24 per cent, 
Thorium... sa ie --. 14 to 34 per cent. 
Yttrium... ES 1 to 2 per cent. 


Cerium is an extremely rare metal, hitherto found only in 
Sweden. Its colour is a whitish-green, and it has consider- 
able metallic lustre. Its apecific gravity is almost equal to 
platinum. Mixed with copper and zinc an artificial gold is 
— having the same lustre and weight as real gold. 

horium is of a grey colour, and when barnt in air or 
oxygen is converted into an oxide. The metal combines 
energetically with chlorine, sulphur and phosphorus, and dis- 
solves in hydrochloric acid, liberating erat in the pro- 
cess. As may be supposed, there has been a considerable 
run on these valuable sands since they were discovered, and 
it is expected that the value of this current year’s exports 
will be more than double what it was last year. 
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Electrical Engineers R.E. Volunteers.—The second 
detachment of this corps will leave Waterloo Station for 
Portsmouth on Saturday, 29th inst., at 11 20 a.m., to undergo 
its annual training for eight days. 





Appointment Vacant.—The Layton District Council 
requires a shift engineer; salary £100, rising to £150 per 
annum. See “ Official Notices.” 





NEW COMPANIES REGISTERED. 





District Electric Supply Company, Limited (62,822). 
—This company was registered on July 1st, witha capital of £1,000ia 
£1 shares, to carry on the business of an electric light and power 
supply company, electricians, electrical and general engineers, &c. 
The first subscribers (each with one share) are:—Robart D. Baxter, 
22, Lansdowne Orescant, Notting Hill, solicitor; Alexander W. 
Johnson, St. Kilda, Cranes Park, Sarbiton, solicitor; R>b2rt O. Kerr, 
Glendown, Queen Anne Avenue, Bromley, Kent, solicitor; David M. 
Carr, 45, Lansdowne Road, Notting Hill, W., solicitor; James Gleaz-r, 
75, Qieen’s Road, Wimbledon, clerk; Robsrt B. Somerville, 42, 
Hamilton Road, Bromley, clerk ; and Allan E. Read, 22, Morella Road, 
Wandsworth Common, 8.W., clerk. Rz2gistered without articles of 
association. Registered office, 12, Victoria Street, 8. W. 


Epstein Electric Accumulator Syndicate, Limited 
(62,846).—This company was registered on July 4th, with a capital 
of £10,000 in £1 shares, to adopt an agreement with Roger W. 
Wallace for the acquisition of certain patents and property, to manu- 
facture and sell secondary batteries, and to carry on the business of 
an electricity supply company. The firat subscribers (each with one 
share) are :—A. Hi. Uawin, 25, Tabb’s Road, Harlesden, N.W., gentle- 
man; D. Thomson, 81, Kyverdale Road, Stoke Newington, N., book- 
kzeper; J. W. Hillyer, 3, Seventh Avenue, Little Ilford, E, clerk; 
F. Wainwright, 50, Hewitt Road, Harringay, N., managing clerk; 
E. J. Richardson, 42a, Noble Street, H.C., solicitor’s clerk; H. 8. 
Church, 5, Belmont Road, Ilford, clerk; and J. H. German, 3, Askew 
Road, Uxbridge Road, W. The number of directors is not tobe less 
than three nor more than six ; the subscribers are to appoint the first; 
qualification, one share. 


Epicyclic Manufacturing Company, Limited (62,849). 
—This company was registered on July 4th, with a capital of £20,000 
in £10 shares, to acquire any patents relating to the regulation of 
mechanical power, to adopt an agreement with the Epicyclic, Limited, 
and to carry on the business of mechanical and electrical engineers, 
machinists, tool makers, &c. The first subscribers (each with one 
share) are:—J. C. Howell, 24, Q1een Victoria Street, H.C., engineer; 
J. Harrop, Gorssinon, near Swansea, engineer; W. L. Agnew, 11, 
Portman Square, W., gentleman; P. HE. Scratton, 24, Victoria Street, 
E.0., gentleman; H. T. Rowntree, 24, Queen Victoria Street, E.C., 
clerk; A. Austin, 8, Union Court, EC., solicitor; and R. Austin, 8, 
Union Court, E.C., solicitor. The number of directors is not to be 
less than two nor more than five; the first are J. OC. Howell and J. 
Harrop. Registered office, 24, Qaeen Victoria Street, E.0, 


Newcastle Engineering Company, Limited (62,858), 
~—This company was registered on July 5th, with a capital of £15,000 
in £1 shares, to acquire the business now carried on at Dunston, 
Dorham, as ‘The Phoonix Engineering Company,” to enter into an 
agreement with J. Maude and J. Wardle, to acquire the patent rights 
in respect of “Silverite Metallic Packing,” and to carry on the 
business of electrical and general engineers, cycle manufacturers, 


motor car builders, tube makers, &c. The first subscribers (each with 


one share) are:—Stephen Percy, 161, Northumberland Street, New- 
castle-on-Tyne, sanitary engineer; E.- Mortimer Reid, 52, Dean 
Street, Newcastle-on-Tyne, chartered accountant; T. G. Bowden, 42, 
Mosley Street, Newcastle-on-Tyne, chartered accountant; Jas. 
Routledge, 46, Sidney Grove, Newcastle-on-Tyne, superintendent ; 
Cecil W. Downie, Linden Road, Gosforth, wholesale druggist ; Charles 
H, T. Pelmear, 7, Granville Street, Gateshead-on-Tyne, engineer ; and 
William M. Pybus, junior, Post Office Chambers, Newcastle-on-Tyne, 
solicitor. The first directora (to number not less than three nor 
more than eleven) are Joseph Maude, James Wardle and others, to 
be nominated by the subscribers ; qualification, £100; remuneration, 
£100 per annum divided batween them. Registered office, 6, 
Excharge Buildings, Lombard Street, Newcastle-on-T'yne. 


Edison-Bell Automatic Phonographs (Scotland) 
Company, Limited (4,313).—This company was registered at Edin- 
burgh on July 6th, with a capital of £15,000 in £1 shares, to acquire 
from the Edison-Bell Consolidated Phonographs Company, Limited, 
& license to use certain inventions and letters patent, and to carry on 
the business of manufacturers of phonographs and telephones, elec- 
tricians, mechanical and chemical engineers, &c. The first subscribers 
(each with one share) are:—John McFarlane, 151, North Street, 
Glasgow, grain merchant; Peter Burt, 153, Qaeen Street, Glasgow, 
engineer ; John Macdonald, 72, Great Clyde Street, Glasgow, manu- 
facturing chemist ; John Orme, Hope Oottage, Bishopston, chartered 
accountant; James Davis, 168, St. Vincent Street, Glasgow, chartered 









accountant; Thomas Wilson, 129, St. Vincent Street, Glasgow, 
solicitor; J. Wilson, 39, Gibson Street, Hillhead, Glasgow, writer. 
The number of directors is not to be less than two nor more than five; 
the subscribers are to appoint the first; qualification, 200 shares ; 
remuneration as fixed by the company. Registered office, 168, St. 
Vincent Street, Glasgow. 


British Westinghouse Electric Manufacturing Com- 
pany, Limited.—This company was registered on Jaly 10th, with a 
capital of £1,500,000 in 200,000 preference shares of £5 each, and 
50,000 ordinary shares of £10 each, to adopt an agreement with the 
Westinghouse Electric and Manufacturing Company, constituted 
under the laws of the State of Pennsylvania, U.S.A., and to carry 
on the business of electricians, engineers, and makers and suppliers 
of electricity for the purposes of heat, power, light, or otherwisa. 
The first subscribers (each with one share) are:—J. Annan Boyce, 8, 
Austin Friars, E.0., merchant; O. W. Benson, 66, New Broad Street, 
E.C., merchant; J. Lawrence, Oaklands, Henley, Surrey, newspaper 
owner; R. C. Parsons, 39, Victoria Street, Westminster, civil engi- 
neer; G. Westinghouse, 32, Victoria Street, Westminster, manufac- 
turer; L. Bannister, $2, Victoria Street, Westminster, manufacturer ; 
E. G. Farish, 574, Old Broad Street, E.C., solicitor. The number of 
directors is not to be less than five nor more than nine ; the first are 
Geo. Westinghouse, Lemuel Bannister, Hon. R. CO. Parsons, MI.CE, 
CO. W. Banson, J. Lawrence, and J. A. Bryce; qualification, £1,000; 
remuneration, £500 each per annum (£1,000 for the chairman), and a 
= Ls the profits. Registered office, Cornhill Chamb2rs, 63, Corn- 

ill, H.C. 


General Engineering Company, Limited (62,951).— 
This company was registered on July 12th, with a capital of £15,000 
in £1 shares (6,500 preferred ordinary), to acquire the business of 
the Electrical and General Engineering Oollege and of the Electrical 
and General Experimental Engineering Works, carried on by G. D. 
de Tanzelmann at 2—4, Penywern Road, Harl’s Court, S.W., and to 
carry on the business of electricians, engineers, light and power con- 
tractors, dynamo and electrical apparatus manufacturers, &c. The 
first subscribers (each with one share) are:—G. W. de Tanz:lmann, 
6, Penywern Road, 8.W., electrical engineer ; O. E. Oree, 12, Nevern 
Road, Earl’s Oourt, 8.W., barrister; A. W. Cree, Brodsworth, 
Beckenham, solicitor; F. M. Johnson, 61, Chancery Lane, patent 
broker; J. McHardy, 83, Talgarth Road, West Kensington, engineer ; 
J. H. Reeves, 85, Eltham Road, Lee, 8.B., electrical engineer; and 
H. E. Cree, The Rectory, Brightling, Sussex, solicitor. The number 
of directors is not to bs less than three nor more than five; the first 
are G. W. de Tunz:lmann, J. H. Reeves and J. McHardy; qualifica- 
tion, £500; remuneration, £25 each per annum, Registered office, 
2—4, Penywern Road, Earl’s Court, 8.W. 


Rhea Insulite Syndicate, Limited (62,964).—This 
company was registered on July 14th, with a capital of £15,000 in 
£1 shares, to acquire from W. J. Cordner certain inventions relating 
to the manufacture of a composition from Rhea fibre applicable for 
electric insulation and other purposes, and to carry on the business of 
spinners and manufacturers of textile fabrics. The firat subicribers 
(each with one share) are:—J. H. Oliver, 2, Beresford Villas, Park 
Terrace, Southend, cashier; W. Brider, 43, Appach Road, Brixton 
Hill, 8.W., solicitor; W. H. Kemp, 28, Pilkington Road, Peckham 
Rye, 8.E., gentleman; J. H. S. Thomson, 35, Broad Street House, 
E.C., secretary ; J. Feil, 36, Keppel Street, Gower Street, W.C., secre- 
tary; S.C. Whittle, 40, Carlingford Road, Green Lanes, N., gentle- 
man; and A. Lowry, 60, Malvern Road, Leytonstone, secretary. The 
number of directors is not to be less than two nor more than seven; 
the first are H. P. Burnell and W. J. Oordner; qualification, £200; 
remuneration, £75 each per annum (£100 for the chairman), and a 
share in the profits. Registered office, 17, Shaftesbury Avenue, W. 


Lisbon Electric Tramways, Limited (62,983).—This 
company was registered on July 17th, with a capital of £1,000,000 
in £1 shares, to acquire the tramlines, tramcars, and other assets and 
effects of the Companhia Oarris de Ferro Lisboa, of Portugal, now 
held under a concession dated April 10th, 1888, to acquire 
fully-paid shares of 100 milreis each (Portuguese currency), in the 
said company, to adopt an ment with Werner, Beit & Co., to 
construct or acquire and work by horse, electrical, steam or other 
power, tramways, railways, and other means of communication, in 
the Kingdom of Portugal or elsewhere on the Continent of Europe, 
and to carry on the business of generators, accumulators and distri- 
butors of electric energy for the purposes of light, heat, motive power 
or otherwise; manufacturers of cables, wires, lines, motors, generators, 
dynamos, accumulators, transformers, lamps, plant and machinery; 
electrical and mechanical engineers, electricians, &c. The first sub- 
soribers (each with one share) are:—James H. Oox, 19, Oamberwell 
New Road, 8.E., clerk; A. W. Rogers, 8, Denning Road, Hampstead, 
N.W., gentleman; T. H. Gibbett, 119, Drakefield Road, Balham, 
8.W., gentleman; W. Buscli, 4, Lawisham Road, Highgate, N.W., 
gentleman; A. T. Ward, 44, Cambridge Avenue, N.W., clerk; G. 
Haberland, Clieveden, Southend-on-Sea, gentleman ; W. Macgillivzay, 
868, Green Lanes, Harringay, N, gentleman. The number of 
directors is not to be less than three nor more than nine; the sub- 
scribers are to appoint the first; qualification, £500; remuneration, 
£500 per annum, divided between them. 


French Victoria Accumulator Company, Limited 
(62,989).—This company was registered on July 18th, with a capital 
of £60,000 in £1 shares, to acquire from Raymond de Watteville, of 
18, Rue Caumartin, Paris, and Alexander Schanschieff, of Harrison 
Road, Halifax, Yorks, and to own, develop, and work French 
Patent No. 264,377, of February 24th, 1897, relating to electric 
secondary batteries or accumulators. The first subscribers (each 
with one share) are:—Wm,. H. Spencer, Primrose Cottage, Halifax, 
worsted spinner; Fredk. Walker, Halifax, solicitor; Alex. Schans- 
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ebieff, Halifax, electrical engineer; Albert E. Hodgson, Montana, 
Halifax, engineer; Geo. H. Olegg, 42; Park Place, Halifex, clerk ; 
Wm. Peddie, 28, Chesham Street, Bradford, clerk; and Charles B. 
Marston, 24, Stanley Road, King’s Cross, Halifax, clerk. Tae 
number of directors is not to be less than five nor more than nine; 
the first are Messrs. Walker, Boequet, Hodgson, Dachanoy, Dacker- 
David, Schauschieff, and de Watteville; qualification, £200; remu- 
neration 10 per cent. of the net profits, divisible. Registered offize, 
10, Harrison Road, Halitax, Yorks, 


King’s Sanitary Appliances Syndicate, Limited 
(62,995) —This company was registered on July 19:h, with a capi'al 
of £10,000 in £1 suares, to enter into an agreement with J. King for 
the acquisition of certain patents and to carry on the business of iron- 
founders, tool makers, brass founders, electrical, sanitary and 
mechanical engineers, &. The subscribers are:—W. Wright, 231, 
East I dia Read, E., tailor (300); G. J. Anderson, 231, Hast India 
Road, E., tailor (800); O. H. Nicholson, 155, Fenchurch S treet, EO, 
iron merchant (300); J. Crighton, Rseburn, Stonebridge Road, N.W., 
manufacturer (300) ; H. W. Gracie, 90, Shacklewell Lane, Hackney, 
clerk (1); R. W. Peatheyj hns, 90, Canton Street, Poplar, E., clerk (1); 
and A. J. Smith, 30, Moorgate Street, E.C., gentleman (1). The 
number of directors is not to be less than four nor more than tix; 
J. King is the first managing director. 


Midiand and Lincolnshire Matoscope Company, 
Limited (63,003).—This company was registered on July 19th, with 
a capital of £18,000 in £1 shares, to acquire a license from the 
Britian Mutoscope and Biograph Company, Limited, to manufacture, 
sell, leé on hire and deal in mutcscoper, biographs and mutographs, 
aud to carry on the business of el-ctrical and mechanical engineers, 
suppliers of electricity, &c. The first subscribers (each with one 
share) are:—A, E Blske, Pradentisl Builaings, Nottingham, stock- 
broker; A Wheeler, Derby Rrad, Nottinghaw, accountant; F. W. 
Draper, 122, Portland Roa1, Nuttingham, cashier; A. J. Ball, Glebe 
Cottag:s, Wilford, Nottingham, clerk; OC. Morris, The Lodge, R2d- 
cliffe, auctioneer; A. Wilson, Ashbourne Road, Derby, J.P.; and 
J. A. H. Green, Eldon Chambers, Nottingham, solicitor, The number 
of directors is not to ba less than two nor more than seven; the first 
are to be appointed by the subscribers, subject to certain rights of 
the British Mutoscope and Biograph Company, Limited; remuneras 
tion, £500 per annum, divisible. 


Weybridge Farnishing Company, Limited (63,018). 
—This company was registered on July 20th, with a cspital of 
£6,000 in £1 shares, to acquire and carry on the business of builders, 
electrical and sanitary engineers, decorators, ironmongers, hsrdware- 
men, and furniture manufacturers, carried on at Queen’s Road, Wey- 
bridge, as “ The Weybridge Furnishing Company.” The first sub- 
scribers (each with one sbare) are:—E. L. Shaw, Heatherdene, 
Weybridge, gentleman ; G. Haddon Eray, Walton-on-Thames, gentle- 
man; H. Willson, Ostland Drive, Weybridge, gentleman; F. H. 
Weller, 59, Devonshire Road, Greenwich, clerk; G. O. Wallasey, 6, 
Progress Road, Weybridge, manager; O. Snook, Maybury Road, 
Woking, cashier; aud T. Cave, Princes Road, Weybridge, decorator. 
The number of directors is not to be less than three nor more than 
seven ; the firat are E. L. Shaw, OC. H. Eray, H. Willeon, F. H. Weller, 
O. O. Wallasey, O. Snook, and J. Oave; qualification, one share; 
remuneration £5 each per annum. 


Westminster Automatic Telephone Syndicate 
Limited (63,036).—This company was registered on July 2ist, with 
8 capital of £50,500 in £1 shares (600 deferred), to acquire from 
Victor. Veysey certain patents relating to telephonic apparatus, to 
enter into an agreement with the said vendor to carry on the business 
of a telephone, telescriptor and telegraph company, and to constract, 
maintaio, and control electric recording systems and electrical com- 
munication. The first subscribers (each with one share) are:— 
F. R. H. Conolly, 48, Sandmere Road, 8.W., secretary; H. J. Pounds, 
4, Holland Grove, Brixton, S.W, accountant; F. G. Brant, 55, Gay- 
ville Road, Wandsworth Common, 8.W., clerk; W. R. Addiscott, 
225, Norwood Road, S8.H., stenographer; A. Morgan, 27, Beaumont 
Road, Hornsey Rise, N., clerk; D. Fisher, 4, Adolphus Road, 
Finsbury Park, clerk; and G. P. Nixon, 39, Westbary Road, Bowes 
Park, N., clerk. The number of directors is not to be less than thr:e 
nor more than eight; the subscribers are to appoiot the first; quali- 
fication, £500 ;jremuneration, £250 each per annum, and 24 per cent, 
of the net profits, divisible. 





OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Woodlands Electric Co., Limited (54,839). — This 
company’s annual return was filed on June 9:h, when 442 preference 
and 200 ordinary shares were taken up out of a capital of £1,000 in 
800 preference and 200 ordinary shares of £leach. All the ordinary 
shares are considered as fully paid, and £1 has bzen called up on 338 
and 10s. on 106 preference, resulting in the receipt of £376. £13 
Temains unpaid. 


Saxby & Farmer, Limited (38,786).—This company’s 
annual retura was filed on June 29c:h, when 2,021 shares were taken 
up out of a capital of £25,000 in 2,500 shares of £10 each, 1,800 are 
Considered as fally paid. £10 has been called up on 221, resulting 
in the receipt of £2,210. 





Reuter’s Telegram Company, Limited (1,909 C).— 


This company’s annual return was filed on June 13th, when 11,839 
shares were taken up out of a capital of £100,000 in £8 shares, 
£94,712 has been received. 


West India and Panama Telegraph Company, 
Limited (11,116).—This company’s annual return was filed on June 
20th, when 88,321 ordinary, $4,563 first preference, and 4,669 second 
preference shares were taken up out of a nominal capital of £2,445,630 
in 209,009 ordinary, 34,563 first preference and 10,000 second prefer- 
ence shares, all of £10 each, The full amount has been called and 
£1,275,530 paid, 


Bordeaux Tramways and Omnibus Company, Limited 
(18,667).—This company’sannual return was filed on July 10th, when 
$3,027 shares were taken up out of a nominal capital of £350,000 in 
£10 shares.’ The fall amount has been called up and £332,070 paid. 


London Piatine-Brazilian Telegraph Company, 
Limited (12,093).—This company’s annual return was filed on May 
31.t, when 37,548 shares were taken up out of a capital of £400,000 
in £10 shares. The full amount has been called up, resulting in the 
receipt or £375,480. 


Nernst Electric Light, Limited (60,807).—This com- 

ny’s statutory return was filed on July 5th, when 140,000 pre- 
sn de and 48,720 ordinary shares were taken up out of a nomizal 
capital of £320,0:'0 in 140,000 preference and 180,000 ordinary shares 
of £1 each; 25,000 shares are considered as fully paid; £1 has been 
called on 115,000, and £113,138 10s. has been paid, leaving 
£1,861 10s. unpaid. 


Callender’s Cable and Construction Company, 
Limited (48,915).—Tais company’s annual raturo was filed on July 
6:0, 1699, when the entire capital of £100,000 in 20 000 preference 
and 20,000 ordinary shares of £5 each was taken up and paid in full, 


LE ee 


CITY NOTES. 


The Eastern Telegraph Company. 


Tau fifty-fourth half-yearly meeting of the shareholdera of this com- 
y was held on Thursday of last week at Winchester House, the 
Teauuis of Tweeddale in the chair, 

The CHatsmay, in moving the adoption of the report, spoke for 
jast over an hour, a large portion of his remarks being devoted to the 
a of the action of the Government over the Pacific cable, 

zaling first with the figures, he said that the gross revenue for the 
half-year had amounted to £493,504, being an increase of £20,770 
over the corresponding perioi of 1898. The total.ordinary expenses 
for the half-year amounted to £122,561, being an increase of £4,159. 
The expenses att nding repairs and renewals of cables had amounted 
to £34,520 as against £35,979, a decrease of £1,459. A brief sum- 
mary of the half-year’s workiag showed the following results :~—The 
gross revenue was about £20,000 more than last half-year, The 
charges against revenue were £13,000 less, but the balance brought 
forward from the previous half-year was £6,020 less, so that the net 
increass in the balance of revenus, after meeting all charge, was 
approximately £27,000, by which amount they had increased the 
contribation to their reserves, as compared with the corresponding 
period of 1898. Having reiterated his opinion that the Marconi 
system of wireless telegraphy would never successfully compete with 
submarine cables, his Lordship went at considerable length into 
the Pacific cable question, which, he said, was a matter cf far 
greater importance to the stockholders of the Eastern as well 
as to the shareholders of the Eastern Extension Company. 
On May 4th last the Secretary of State for the Colonies announced 
in the House of Commons that the British Government was willing 
to incur a risk of £20,090 p2r annum in the Pacific cable project. 
The directors addressed a letter to the Prime Minister protesting 
against the Governments of this country and the Colonies entering 
into direct competition with companies, and thus interfering with 
private enterprise, at the same time calliog attention to the advaa- 
tageous offer of the compsni-s to lay an ali-British cable between 
Great Britain and Australia vid the Cape—a cable route which they 
had good reason to believe was preferred, both for strategic and com- 
mercial purposes, by the naval, military, and other tecanical advisers 
of the Government. Not having received any reply to that letter, it 
was arranged that a deputation from the two companies should wait 
upon the Chancellor of the Exchequer and the Oolonial Secretary, in 
order to express the compavy’s objections to a so serious and, to their 
minds, upjustifiable attack upon private interests. His Lordship then 

roceeded to give an account of the deputation, and remarked that 

@ was quite ready to admit that no little consolation might be 
derived trom the assurances contained in Mr. Chamberlain’s letter of 
the 10th inst. to the effect that the Government did not intend to 
compete with the companies on other than fair commercial lines. 
Tae ques ion had, he said, been frequently asked why they did not 
themeelves offer to lay, maintain, and work the all-British Pacific 
cable between Canada and Australis, touching at Fanning Island. 
One of the principal objections to undertaking that work’ was 
that it would not, in their opinion, bs a good commercial 
route, inasmuch as the great length between Vancouver and 
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Fanning. Island would not give sufficient speed to enable them 
to develop traffic t> pay the additional expsnses of working. 
Dealing next with the question of the rates charged by the companies, 
his Lordship said that Sir Edward Sassoon had stated thatthe British 
merchant was hopelessly forestalled as regarded business, because the 
business men of other countries had their messages carried at an 
enormously cheaper rate. The trath was that every merchant in the 
world, in every country, was treated on an equality as regarded his 
telegraph charges, and the tariffs from Germany, France, and all 
European countries to India and the Far East, were exactly the same. 
There was some suggestion made by Sir Edward Sassoon which he 
could cordially support, viz., that a Royal Commission should be 
appointed to consider the question of foreign telegraph charges. They 
had nothing to lose by such an inquiry. Oa the contrary, they had 
everything to gain, because a true light would be thrown upen the 
motives which had actuated, and the principles which had guided, 
the cable companies during the 30 years of their existerca in estab- 
lishing a system of ocean telegraphy—a system which was the envy 
and admiration of every foreign nation, and whose only detractors 
_ prominent, but ill-informed, members of ths Parliament of Great 

ritain. 

Mr. J, Denison PENDER seconded the motion, and after a few 
words from Mr. Newton supporting the action of the directors, the 
report was unanimously adopted. 





West Africa Telegraph Company. 


Tue fourteenth ordinary general meeting of the shareholders of this 
comyany was held on Thursday of last week at Winchester House, 
the Marquis of Tweeddale presiding. 

The CHataman, in proposing the adoption of the report, said that 
the gross revenue for the year ending December 31st, 1898, amounted 


to £65,528, which was an increase of £800 over the previous year. - 


Oa examining the receipts, they would find that that increase was due 
to varying causes. For instance, the loss on exchange amounted only 
to £8,718 as against £11,602 last year, or a reduction of £2,884. The 
charge for rents of cables was £2,321 against £3,989, which was a 
reduction of £1,768, making a total reduction of £4,652. The amount 
received for messages and subsidies, however, showed a decrease 
of £3,823, so that the net increass was only £800. The work- 
ing expenses for the year had amounted to £21,527, or an 
increas: of £314. There were various increases and decreases in the 
Erste the principle increace being in connection with the 
endowment assurances for the staff. The expenses of repairs and 
renewals to cables amounted to £17,718, or an increase of £1,062. 
The net result was that they were enabled to carry forward a balance 
of £2,179, as against £373 in 1897, or an increase of £1,806. They 
wculd observe that the revenue account included a further sum of 
£12,000 in respect of the subsidy due from the French Government. 
That item had appeared in previous accounts, and it now amounted 
to £44,415. Taeir proposals had been before the French Govern- 
ment, but he regretted to ssy that the negotiations so far had not 
resulted in anything. They c:uld only hope that the matter would 
soon be considered by the Government, and that an agreement would 


be come to, The present Government appeared to be one of tha . 


strongest Governments that France had had for a considerable time, 
and strong Governments were always able to do more than weak ones 
in a matter of that kind, which was a question of finance. He hoped, 
therefore, that very soon they would be able to approach the present 
Government in France with a view toa settlement of the question, 
and he hoped, by the time he next met the shareholders, he would be 
able to announca that some agreement had been arrived at. 

Sir Henry C. Mance seconded the motion, and the report was 
adopted. 

On the motion of Mr. J. Denison Panpar, Sir Henry Mance was 
re-elected a director, and the auditors, Messrs. Deloitte, Dever and 
Griffiths, were also re-elected. 

A vote of thanks to the chairman for presiding terminated the 
proceedings. 





Direct United States Cable Company. 


THE forty-fourth ordinary general meeting of the shareholders of 
this mye | was held on Tuesday at Winchester House, Old Broad 
Street, Mr. E. M. Underdown, Q C., presiding. 

The CHarrMan, in moving the adoption of the report, stated that 
the revenue for the six months ending June 30th last amounted in 
round figures to £51,951, and the working and other expenses, 
including income-tax but excluding cable repairs, absorbed £20,411, 
leaving a balance of £31,540 as net profit, making, with £5,921 
brought forward from the previous half-year, a total of £37,461. 
An interim dividend of 3s. per share had been paid 
on March Slst, which absorbed £9,106, and the directors 
now proposed a final dividend of 3s. per share and a bonus of 2s. per 
share, which would absorb £15,177. They proposed to transfer 
£10,000 to the reserve fund, and to carry forward the balance of 
£3,177. The revenue showed avery small decrease—-£281, compared 
with the corresponding period in 1898, but the result must be con- 
sidred satisfactory, because they were contrasting with a period in 
which a state of war existed, and when consequently a somewhat 
abnormal use of the cables took place. The very important item of 
cable repairs amounted only to £2,602, and as usual that had been 
charged to the reserve fund. On the cther hand, however, that fund 
had already been credited with £6,202 from interest on investments, 
£233 from profit on the sale of securities realised, and with the 
£10,000 to be transferred to it from the half-year’s revenue, it 
would amount to £382,365. Daring the half-year the investments 
had been increased by £24,443, and the present market value of the 









whole was about £410,000, or £44,000 more than the figure at which 
they stood in the books. They must not congratulate themselves too 
much upon the fact that during the last two years their repairs had 
cost them so very little, because they were always exposed to 
accidents in that respect, and sometimes their expenses were very 
large. The board fully recognised that they must not halt in the 
policy of building up the reserve fund, but they thought that if the 
could add £10,000 to that fund, as they had done, and pay a hand- 
some dividend and bonus, they were fully justified in so doing. 
Referring to the Pacific cable scheme, the Chairman said he hoped 
that if the cable was laid it would be an all-British cable. 
He cculd not help but allude to a statement made by 
Mr. Henniker Heaton that ont of the 12 Atlantic cables 
only two were used, the others b:ing kept out of employ by 
the heartless speculators who were managing the business. It was 
unnecessary for him to say more than that there was absolutely not 
a shadow of foundation for such a statement. In conclusion, he said 
the Court at Rouen, to which the French case was transferred, had 
decided that the French Cable Company which broke away from the 
pol had got to return an amount of about £280,000, being the 
amount received by it in excess of what it earned during the period 
that it was in the pool. 

Sir Hmnay Kuppzt, G.O.B, seconded the motion, and the report 
was adopted. 





City and South London Railway Company. 


Tue report of the directors for the half-year ending June 30th, 1899, 
will be submitted tothe ordinary general meeting of the company, to 
be held at Winchester House, Old Broad Street, H.0., on August 1st, 
1899, at 3p.m. The report states that the receipts from all sources 
for the past half-year have amounted to £28,125 33. 6d., and the coat 
of working has been £15,851, leaving a profit of £12,274 3s. 6d. 
Inclusive of the balance brought forward from December 31st last, 
the net revenue account shows an aggregate total of £15,883 7s. 3d. 
After making provision for the debenture stock interest, a balance 
remains available for dividend of £11,945 3s.1d. Out of this sum 
the directors recommend that the fall dividend of 5 per cent. per 
snnum be paid on the preference shares, and that a dividend at the 
rate of 4} per cent. per annum be paid upon the consolidated ordinary 
stock, leaving a balance of £1,107 13s..1d. to be carried forward. The 
number of passengers, exclusive of season ticket holders, carried 
during the half-year was 3,540,(98, and the receipts were £26,749 3s. 
(inclusive), as compared with 3,478,977 passengers and £26,356 16s. 4d. 
for the corresponding half-year of 1898. The number of passengers 
carried during the half-year and the amount realised are the largest 
rccorded since the opening of the line, notwithstanding that a severe 
tramway competition has been carried on at reduced fares along the 
line of route. The extensions to Clapham and Moorgate Street are 
well advanced, and the progress made with the new generating 
station during the half-year has been very satisfactory. The new 
coaches have all been delivered. In addition to the two locomotives 
in course of erection in the company’s own shops, ten more locc- 
motives are under contract for delivery within the next four months. 
The 37,500 ordinary shares offered in March last having all been 
subscribed, the contract for the construction of the extension to 
Islington has been placed with Messrs. W. Rigby and Co., the con- 
tractors for the Clapham extension, and the work will be commenced 
as 820n as possession of the sites for the stations has been obtained. 
The negotiations with the London, Brighton, and South Coast Rail- 
way Company alluded to in the last report, have resulted in a satis- 
factory agreement with that company for the construction and 
working, at the joint expense of the two companies, of the subway 
communication between this company’s station at the corner of 
Denman Street and the London Bridge station of the Brighton Oom- 
pany. At the special meeting to be held at the conclusion of the 
ordinary business, the necessary resolution will be submitted for 
converting the existing preference shares into preference stocks. In 
accordance with the powers conferred on the company by the City 
and South London Railway Act of 1898, the half-year’s dividend on 
the 5 per cent. perpetual preference shares issued in 1896 will be 
charged to capital. The warrants for this and the other dividends 
will be posted on the 5th prox. The warrants for interest on the 
amounts paid on the 37,500 ordinary shares issued in March will be 
made up to and posted on September 30th. 





Edmundson’s Electricity Corporation, Limited. 


THE report of the directors and statement of accounts for the year 
ended h 31st, 1899, will be presented to the shareholders at the 
second annual meeting of the Corporation at the company’s offices, 
Broad Sanctuary Chambers, Westminster, 8.W., on July 28th, at 
3pm. The report states that the net profit, including the sum of 
£1,001 7s. 10d. brought forward from last year, amounts to £12,269 
53. 5d, After writing off £1,446 19s. 1d., the expenses of the issue of 
debenture stock, there remains a balance of £10,822 6s. 4d., out of 
which the directors recommend a dividend of 6 per cent. upon the 
ordinary shares for the year ended March 3i1st, 1899, and a dividend 
of 1 per cent., being the balance of dividend unpaid on the ordinary 
shares for the year ended March 31st, 1898, leaving the sum of 
£2,572 53. to be carried forward to the next account. During the 
year central stations for electric lighting at Folkestone, Winchester, 
Woolwich, Salisbury, Ventnor, Bromley (Kent), Chislehurst, New- 
market and High Wycombe, have been completed, and in all these 
towns the works are in full operation. Applications for current in 
all the above towns have been very satisfactory, exceeding, in most 
cases, the expectations of the directors. Details are given in a 
schedule. A number of large private installations for country houses, 























Vol. 45 No, 1,181, Jory 28; 1889.] 


THE ELECTRICAL REVIEW. 159 





&c., have been carried out, and this department of the business has 
been well maintained. The work of wiring houses in the above 
towns has been largely secured by this corporation. Central stations 
are in course of construction at Alderley Edge, Guernsey, Montrose 
and Brechin. Parliamentary powers have been obtained for electric 
lighting at Hawick, Newton Abbot, Cowes, Newport, Sandown, 
Shanklin and Lymington, and works in these towns will shortly bs 
commenced, Since the last report, £75,000 4$ per cent. debenture 
stock has been issued. Further capital will be required for the works 
in prospect, and the directors propose at once to issue the balance of 
the authorised ordinary share capital, amounting. to £47,000, which 
will be offered, in.the first instance, tothe present shareholders. O.1¢ 
of the directors, Mr, J. R. Wigham, retires by rotation, and is eligible 


for re-election. The auditor, Mr. W. H: May, also retires, and offers. 


himself for re-election. 





The Globe Telegraph and Trust Company, Limited. 


Tux twenty-sixth ordinary general meeting will be held on July 28th, 
1899, at 1 p.m., at Winchester House (Room 174), 50, Old Broad 
Street, E.O. The directors’ report for the year ended July 18th, 1899, 
to be submitted at the meeting, says that the net revenue of the c->m- 
pany for the year, after deduction of ex , amounts to £197,890 
17s. 9d., and makes, with the balanc: £2,225 4s. 7d. brought for- 
ward, a total of £200,116.2s. 4d. #rom this amount there has been 
distributed the sum of £132,372 8s. 1d. in interim dividends, leavi 
an available balance of £67,743 14s,3d. The directors recommen 
the payment of a final dividend for the year of 3s. per share on the pre- 
ferenca shares, and of 4s, 6d. per share on the ordinary shares, making, 
with previous distributions, a total dividend for the year of 6 percent., 
less income-tax, upon the preference, and. 5} per cent. net (against 
51 per cent. for the preceding year) upon the ordinary shares, leaving 
a balance of £1,091 23. 91. to be carried forward to the next account. 
Since the last’ meeting the shares formerly held by this. company in 
the Western & Brazilian Telegraph Company, Limited, have been 
exchanged for £10 shares-in the Brazilian Submarine Telegraph Com- 
pany, Limited, in terms of an arrangement entered into between 
those two companies, on the basis of five shares in the Brszilian Sub- 
marine Telegraph Meme “eg Limited, for every six ordinary shares 
in the Western & Brazilian Telegraph Company, Limited. The £10 
ordinary shares of the Eastern Telegraph Company, Limited, have, 
since the last meeting, been converted into ordinary stock. One of 
the directors, J. Denison Pender, Esq., retires by rotation, and, being 
eligible, offers himself for re-election. The auditors, Messrs. Deloitte, 
Dever, Griffiths. & Co., and Mr. John Newton also retire, and cffar 
themselves for re-election. 





The Chili Telephone Company, Limited. 


Tue report of the directors, to be laid before a meeting of the share- 
holders at Winchester House, August 1st, at 1230 p.m, states that 
the gross revenue for the year ending March Sl1st, 1899, was $599,994, 
the expenditure was $375,230, and the net income $224,764, or at. the 
average rate of exchange for the year (14'27d.) £13,366. The net 
income for the previous year, at a rate of exchange, 17:52d., was 
£17,256, the decrease being £3,890. The value of the liquid assets 
over liabilities: has decreased by £2,040 on account of the fall in 
exchange. This has been charged to reserve. The balance of 
revenue, including £220. carried forward from the previous year, is 
£8,169, of which £1,340 has been placed: to reserve. The directors 
recommend the payment of a dividend of 33. per share (less income- 
tax), being atthe rate of 3 per cent. per annum, and leaving a balance 
of £448 to be carried forward. During the year the capital outlay 
in sterling was £1,105, and the total. mileage was 8,065 miles 513 
yards, an increase of 219 miles 1,127 yards over the previous year. 
The retiring director, the Hon. Herbert Allsopp, and the auditor, 
Mr. T. A. Welton, offer themselves for re-election, 





The Edison & Swan United Electric Light Company, 
Limited. 


Tug sixteenth annual report, which the directors will submit at the 
meeting to be held at on Street Hotel to-day, shows on the 
profit and loss account a credit balance of £44,792 11s. 1d. Provid- 
ing for the interest upon the debenture stock, there remains a balance 
of £33,607 15s. available for distribution. An interim dividend at 
the rate of 6 per cent. per annum having already been paid in 
respect of the -year ending December, 1898, a further payment, 
at the rate of Coes ene Se the second half is recom- 
mended, the dividend for the. book year 6 per cent. per 
annum, the of £10,599 1s. 6d. being carried forward, as 
against £12,578 14s. in the preceding yen. The issue of £150,000 
4 per cent. debenture stock was duly made and fully subscribed. 
Joseph Wilson Swan, Hisq.. F.R.S., retires by rotation from the bard, 
and offers himself for re-election, as also do the. auditors, Messrs. 
Welton, Jones &.Co, 





British Aluminium Company, Limited.—An issue at 
par of 5 per cent. first mortgage debenture stock to the amount of 
£300,000 is now being made by this company, the object being to 
pay off existing debentures and other loans and provide further 
capital for the extension of the business; The company commenced 
practical operations in the autumn of 1896, and the. production of 
sluminiam, the p ctus atates, has since then been carried on, con- 
tinuously, The ce-sheet for the year ended Dacember 3ist, 


1898, shows a sufficient net profit to-more than pay the interest on 
the debenture stock; while it is stated that, as the sales during the 
first five months of the year show an increase of 484 per cent. over 
those for the corresponding od of 1898, the profit for the current 
year is certain to be considerably greater than that of the past 12 
months. The assets, including the extra capital of £80,000 to be pro- 
vided by the present issue, amount to £877,814, representing, it 
will be seen, nearly three times the value of the debenture stock. 


Reduction of Capital.—Notice is given in the London 
Gazette, of July 18th, that the Order of the High Court of Justice 
(Chancery Division) confirming the reduction of the capital. of the 
Aluminium Company, Limited, from £80,000 to £65,000, was 
registered by the Registrar of Joint Stock Companies on July 
llth. “The capital of the Aluminium Company, Limited, and 
reduced is from henceforth £65,000 divided into 60,000 ‘A’ shares 
of £1 each numbered respectively 1 to 60,000, and 5,000 ‘B’ shares 
of £1 each numbered respectively 60,001 to 65,900, upon each of 
which the sum of £1 has been and is deemed to be paid instead of 
the reduced capital of £80,000 divided into 60,000 ‘A’ shares of £1 
each and 20,000‘B’ shares of £1 each, and with £1 each credited 
as paid up.” 


Eastern Telegraph Company, Limited. — The 
directors are prepared to receive applications for the exchange on 
August 1st of the company’s £5 per cent. debentures, repayable at 
par on that date for £3 10s. per cent. preference stock (registered 

ual) on the following terms:—For every 5 per cent. debenture 
of £1C0 each (exclusive of the final coupon due on August lst next), 
£100 34 per cent. preferenca steck (registered perpetual) with divi- 
dend accruing from July Ist last, free of stamp and other charges. The 
dividend on this stock is cumulative. 


The National Telephone Company, Limited.—The 
directors have resolved, subject to final audit, to recommend at the 
forthcoming general meeting of shareholders the following dividends 
for the half-year ending June 30th last:—At the rate of 6 per cent. 
per annum, less income-tax, on the first and second preference shares ; 
at the rate of 5 per cont. per annum, less income-tax, on the third 
preference shares; at the rate of 6 per cent. per annum, free of 
income-tax, on the ordinary shares, carrying £60,009 to reserve and 
about £5,000 forward. The transfer books of the company will be 
closed from July 28th to August 10th, both days inclusive, and the 
dividend warrants will be posted on ths latter date. 


The Charing Cross and Strand Electricity Supply 
Corporation, Limited.—Oa tke 19th inst. the direc'ors of the 
Charing Cross and Strand Electricity Supply Corporation, Limited, 
after providing for debenture interest and dividend on preference 
shares, declared an interim dividend at the rate of 8 per cent. per 
annum for the half-year ended June 30th, 1899, and carry forward 
£8,300. The interim dividend cf the corresponding period of 1898 was 
at the rate of 6 per cent. per annum, with a carry forward of £7,300. 
The lamps connected up, viz , 24,968 during the past half-year, show 
< — of 123 per cent. over those for the corresponding period 

898. 


The Langdon-Davies Electric Motor Car Company, 
Limited.—Theannual meeting waa held at the offises of the com- 
pany, 101, Southwark Street, S.E., on the 25th inst. The report, 
recommending a dividend of 6 per cent. on the preference shares up 
to the 31st May last, was unanimously adopted, and the chairman 
pointed out that this was a very satisfactory position for the com- 
pany to be in after what was practically the first year of working. 
The shareholders inspected the works, which: are entirely driven by 
motors of the —— manufacture, and equipped with all the 
latest machinery. r. Walter Langdon-Davies, the ratiring director, 
was unanimously re-elected. 


Imperial Tramways. Company, Limited.—In a 
circular to the shareholders calling a general meeting to create 
additional preference capital, the directors state that the new prefer- 
enca shares will be allotted to the shareholders upon favourable terms. 
They also announce that the results of the working, up to June 30th, 
of the various undertakings in which the company is iaterested show 
aconsiderable improvement over those of the corresponding period 
last year, and the directors-have declared an interim dividend on the 
ordinary shares at the rate cf 74 per cent, per annum against 6 per 
cent, per annum for the first half of 1898, 


Anglo-American Telegraph Company, Limited.— 
Ata meeting of the board of directors of the above company, held on 
July 21st, it was resolved :—" After paying the sum of £6,000 to the 
credit of the renewal fund, to declare an interim dividend for the 
quarter ending June 30th, 1859, of 15s. per ‘cent. on the ordioary 
stock and £1 10s. per cent. on the preferred stock, less income-tax, 
payable on August 1st to the stockholders registered on the books of 
the company on Jane 30th, 1899.” After paying the foregoing divi- 
dends there will be a balance of about £24,700 to be carried forward 
to the next account. 


The D.P. Battery Company, Limited.—The D.P. 
Battery Company, Limited, recently held their annual general 
meeting and declared a dividend at the rate of 25 per cent. per 
annum, The progress of the company has. been moat satisfactory. 
In order to cope with the increased trade it has been found neces- 
siry to acquire further premises, and the freehold and water rights 
of the Lumford Mill, Bakewell, have been purchased, and. work is 
now being carried on there. 


Great Northern and City Railway Company, 
Limited.—In its report, the board states that the progress of the 
works:is in every way satisfactory. A shaft has been sunk to the 
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level of the tunnel, and a full-siz2d heading driven therefrom into 
the centre line of the tunnels. Shafts will shortly be sunk at Hesex 
Road and Old Street, and work will be started at Finsbury Pavement 
— ~~ Park as soon as the necessary possession of land is 
obtained. 


Cape Town and Suburban Electric Lighting 
Syndicate, Limited.—The annual general meeting of the share- 
holders herein was held at the offices of the secretaries, Messrs. 
O'Flaherty, Grant & O., on June 25th, when there was a larg 
attendance. According to the Cape Times, a very satisfactory 
statement was laid before the meeting, and a dividend of 5 per 
e2nt. declared, payable on August 15th next, a sum of £211 9a, 
being’carried forward to next year’s sccount. 


Liverpool Overhead Railway Company, Limited.— 
The report of the directors for the balf-vear ended 30th ult. states 
tbat there is an available balance of £12,945. The directors recom- 
mend a dividend at the rate of 5 per cent. per annum on the pre- 
ference sharer, and 24 rer cent. per annum on the ordinary ebares, 
as comrared with 3 per cent. on the ordinary shares for the cor- 
responding period Jast year. The balance to be carried forward is 
£4,320, against £3,863. 


The Kensingten and Knightsbridge Electric 
Lighting Company, Limited.—An interim dividend has been 
declared on the ordinary shares of this company for the half-year 
ending June 30th, 1899, at the rate of 10 ner cent. persnnum. The 
register of members and tranefer books will be closed from July 27th 
to August 10th, both days inclusive. 


The County of London and Brnsh Provincial Elec- 
tric Lighting Company, Limited.—The directors have de- 
clared an interim dividend on the preference shares for the half+ 
year ended June 30th at the rate of 6 percent. perannum. The 
transfer books and register of members will be closed from the 25:h 
to the 31st inst., both days inclusive. 


W.T. Henley’s Telegraph Works Co., Limited.—The 
directors bave declared the following interim dividends, payable on 
September Ist, 1899, for the half-year ending June 30th, 1899; on 
the preference shares at the rate of 7 per cent. per annum, less income- 
tax; on the ordinary shares at the rate of 8 per cent. per annum, less 
income-tax. 


Westminster Electric Supply Corporation, Limited. 
—The directors have declared an interim dividend for the balf-year 
ended June 30th st the rate of 10 per cent. per annum, payable on 
September lst. During the half-year the company has sold 23 per 
cent. more units than during the corresponding period of last year. 


London United Tramways, Limited.—The directo-s 
have declared an interim dividend at the rate of 10 per cent. per 
annum. This compares with 8 per cent. per annum in the corre- 
sponding half-year of 1898, 


Waterloo and City Railway Company.—The directors 
recommend a dividend on the ordinary stock at the rate of 3 per 
cent, per annum for the half-year ended Jane 30th. 








TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the 
week ending July 22nd. 1899, were £1,871 17s, 114.; receipts for week 
onties July 22nd, 1898, £745 19s. 10d.; aggregate, July, 1899, to date, £3,884 

8, 8a. 


The Bristol Tramways and Carriage Company, Limited.—The for the 
week ending July 2ist, 1899, were £8. 03, 10d, 3 period 
1898, £8,047 7s. 24.; increase, £629 18s, 8d. 


The City and Sovth Lordon Raiiwey Company.—The receipts for the week 
ending July 28rd, 1899. were £864: week ending July 24th,. 1898. £935; 
decrease, £71. Total receipts for half-year, 1899, £8,742; total receipts 
corresponding period, 1898, £8,768; decrease, £21. Miles open, 8}. 


The Dover Corporation Biectric Tremways.—The receipts for the week 
ending July 22nd, 1899, were £249 Se. Od.: week ending July 23rd, 
1898, £208 Qs, 4d.; increase, £46 Os, 84. Total receipts to date, 1899, 
£4,959 Js. 4d.; corresponding period, 1898, £8.969 6s. 9d.; increase, £990 
Os. 7d. Miles of track open week ending July 22nd, 1°09. 8: week 
ending July 28rd, 1898, 8. Car miles run week ending July 22nd, 1899, 
4,638 ; week ending July 28rd, 1898, 8,955. Number of cars, week ending 
July 22nd, 1899, 11; week ending July 28rd, 1898, 10. 


The Dublin United Tramways Company.—The receipts for the week ending 
yor f ve Qist, 1899, were as follows:—D. U. T. » horse oars, 
£2,220 5s. 8d.; ditto, electric cars, £1,868 8s. 44.; D. 8. D. Co., electric cars, 
£1195 14s, 5d.; total, £4,779 83. 5d.; corresponding week last year—D. U. T. 
Co., horse cars, £2610 16s. 14.; ditto, electric cars, £654 1s, 44, 
D. 8. D. Co., electric cars, £1,289 8s. 8d.: total, £4,554 ls 14.; increase, 
#225 Qs. 4d. Aggregate to date, £18 418 15s. 9d.; senpagte to date last 

ear, £18,594 3s 1d.; decrease to date, £175 7s. 4d. Worked :—The mileage 
8 18 miles electrically, 26 miles by horses, as against 12 miles electrically, 
and 80 miles by horses, for the corresponding period last year. 


The Live 1 Overhead Railway Company.—The receipts for the week ending 
July 28rd, 1899, amoun' to £1,610; corresponding week last year 
£1,652; decrease, £42, 

The South Staffordshire Tramways Company.—The receipts for week ending 
Z1G503 Tis, Sac; week, ending July Sand isha, £698 ile: 10.3 agurogete 

y 8. 3 W endi u 5. ° 
receipts for 29 weeks, £17,746 Be, 104, ; 





STOCKS AND SHARES. 
Wednesday Evening. 
A REMARKABLE financial fact that has been in evidence this week is 
the unusual number of new issues that are being made during the 
dog-days, and particularly by the engineering firme, electrical and 
otherwiee. It is only necessary to refer, inter alia, to the emissions 
of the British Westinghouse Company, tke Electric Resistance and 


‘Heatirg Company, and a Debenture issue by the British Alaminium 


Company. Others there are, some at this moment appealing to the 
public for subscription, but the three we have cited are perhaps the 
most important. Whether the promoters are well advised to intro- 
duce their novelties at this season of the year is open to dcubt, and 
the Stock Exchange bas teken but very languid interest in the 
new corcerns. Neminal premiums of a fraction are quoted, but 
scarcely any attempt is stirring to “meke a market.” Not 
that there is a very great temptation to do so, as none of 
the projects present any special fascination, although we consider 
British Westinghouse Preference, as we said last week, to be a fair 
Fpeculative investment. As yegards the Electric Resistance Com- 
Fany, the market does not like the professional criticiem that is 
directed against it. The British Aluminium 5 per cent. Debentures 
appear to be well secured, but it is remembered that the company 


was unable to pay the dividend on its Preference shares at the last 


half-year. 

The electric railway warket is unmoved by the annourcement of 
the City and South London, and the Waterloo and City dividends, 
The latter, as we were able to forecast a fortnight back, ia at the 
rate of 3 per cent. per annum. The price of the Ordinary stock is 
1054, and there is no change to record in the quotations of Central 
London shares. Satisfactory is the feature of the Great Northern 
and City Company’s second annual report, issued on Tuesday, and 
work is to be started in the City as soon as possession of the land is 
complete. 

Traction shares are in small demand, but British Electrics moved 
off a fraction to 18}. The riots among the tramway men in. the 
United States have affected the markets of Capel Court to a very 
slight extent, and the bonds of the American Electric Tramways 
Companies have not suffered at all. For instance, the 5 per cent: 
consolidated mortgage bonds of the Milwaukee Electric Railway are 
unchanged on the week at 109. Buenos Ayres and Belgrano trams 
improved, but Imperial shares fell } upon sales from Bristol, where 
a larger dividend had been expected than was declared last week. 
New General Electrics exhibit no alteration in price. 

Chatting to a rember of the Court of Common Council yesterday, 
we asked him what the Corporation really intended to do about the 
City of London Electric Lighting Company. He frankly stated that 
nobody knew, but that of two things there was very littledoubt. One of 
these was that the Corporation would never agree to pay the £75,000 
perannum which the company suggests; and that, secondly, the likeli- 
hood of the City taking over its own lighting was remote in the 
extreme. Meanwhile, the course of the market has been erratic. 
A harder tone at first took the placa of the painful nervcusnees which 
we have lately had to chronicle, but the passing of the Charing Cross 
Company's Bill in the House of Lords again caused a fall in Citys. 
Charing Cross and Strand improved on account of the enhanced 
dividend ; its success in the Upper House has long been discounted. 
Edmundson’s hardened upon the bright outlook for the company a3 
set forth in its report, and Westmineters are a good market. The 
cheaper shares have been neglected in the attention which the dis- 
tributions of the larger companies have attracted to their own 
securities. 

National Telephones revived cn the hope that the company’s 
lic: nse will be extended for a period of 14 years in districts where 
competition may be allowed. Chili Telephone shares, as a “long 
shot,” should be worth buying about 2? for the £5 shares fully paid. 
A dividend of 4s. per share was paid last August, and judging from 
the advices of the last few mcnths, Chili is beginning to go ahead 
once more in her internal economy. All-risk of a war with the 
Argentine Republic seems now over. Usited River Plate Telephones 
are a shade botter. 

Telegraph securities appear to have turred the corner, and {he 
specch of the Marquis of Tweeddale at the Eastern Company’s 
meeting has served to rally the sinking courage of his fellow- 
stockholders. Eastern O.dinary quietly moved up, and Eastern 
Extensions are aleo better. There seems to be more room for a tise 
in the shares of the latter than in Eastern stock, which has not 
fallen quite as much in proportion as Eastern Extensions. The 
latest Anglc-American report for the quarter is considered a good 
one, and the Anglo stocks have all risen, taking Direct United States 
shares in their train. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


































































Stock Closing —- done 

Present or Dividends for cotati Closing week ented 

Issue. MAME, anaes. the last three years. bs 19th oheacch aly 26, 

1696, | 1607. | 1898. Highest.| Lowest. 

124, African Direct Telegraph, 4 % Debs. aa nae coe | LOD'| cee ais «» |100 —104 (100 —104 sas = 

25,000 | Amazon Telegraph, 5: es 10 | wn coe vee 83— 4 3— 4 oe vee 

125,000 Do. do. 5 % Debs., ‘Nos. 1 to 1,250 Red,| 100 ... wee «. | 85 — 90 85 — 90 aie 

905, Anglo-American Telegrap oe sos * ss eae. |Stock|£2 188] 8 g £3 9s| 61 — 64 62 — 65 625 | ... 
8,047,2201 le do. 6 & Pref. ev eee we» \Stocki|£5 6s] 6 6 . er —113 114 —115 115 | 1128 
8,047,2201 Do. do. Sa. oa ete +» [Stock] ... we» |188. %| 184— 182 | 183— 14} 144 | 13} 

205,151 | Brazilian Submarine sohegagh vos: | AOL Cede wel Pm 7 16 — 15 15 ae 

75,0001 Do. do. Debs. “@nd series, 1906 4. oe eee we =|108 —112 108 —112 ose 

44,000 | Chili Telephone, Nos. 1 to «300 Sa as ace eee 5/4 4 & cee 8 — 8 

10,000, Commercial Cable te $100 | 8 8 8 %|188 —193 (188 —193 es aS 
1,332,5230) Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock] ... see «. |L04 —106 104 —106 1054 | 1043 
850 | Consolidated eee Construction and Manufacturing | 10/- | 2 14% | 1 i = we ae 
16,000 | Cuba t epatneter aeeel T. saat > awa tinea, theeer tk Se 7 8 9— 10 9 — 10 9} 
6,000 Mime | ke el eee 184— 194 | 18§— 194 | ... 
12,931 | Direct ¢ Spanish Telegraph... me een vee ee 5 | 4 4 see 4— 5 4— 5 
6,000 o 10 % Cum. Pref. ie 5 {10 10 = 94— 1 —1 

80,C00 De Debs. $e GO|. a ea ... {1038 —107 103 —107 

60,7101) Direct United States Cable... ‘i 20 | 3 % | 88% | 38% | 1g— 12 |: 113— 12} 

120,000 | Direct West India wane fi % % Reg. “Deb. ... ie - | 100}... si .. {100 —103 |100 —103 < ees 
4,000,000 | Eastern Telegraph, Ord dis nes .. Stock} 64% |7%|7% |150 —155 [151 —156 1544 | 151 
1,795,000 Do. 34 ; Pree Stock 100 | x. aad «. | 99 —103 99 —103 101 994 

89, Do. Debs., yable August, 1899 .. 100 | 5 5 «+ {LOL —104 {101 —104 a ae 
1,432,2681 Do. Mort. "Deb. Btock ed. .. see |Stock} 4 4 .. {L156 —120  |115 —120 118 | 117 

250,000 sy “ee Aastrlania, 7 Chine ‘Telegraph exe. [7 e 7 7% } 144— 15 xd) 144— 15 15 144 

bora us. Gov. Sub.) Deb., 1900, red. ann. ne —10: 

16 ,20ci { dogs ee Te gan }|100|5%|5%| .. |99—100 | 99-108 |... 

64,4007 » ean case 4,827—6,400 100 | 5 8 5 . (100 —103 (100 —103 100 

820,0001 > ve Deb. Stock ... Stock) 4 a 116 —121 116 —121 vad 

85,1001 Eastern and —_ ee inn Telegraph 6% b Mort. Deb. 100|5%| ... 99 —103 99 —103 

46,5001 = =. to nag: 2, ri ~- 5, 5,600 100 | 5 eve «» |l00 —103 {100 —103 sus ae 

300,0001; De. “ +5 Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 | 4 eve -. {103 —106 (103 —106 103 eeu 

0001 L Son ed Mt. Debs. (Mauritius Sub. ) 1—8,000 | 25) 4 ie ... {102 —105% |102 —105% | 102 = 

180,227 Globe Telegraph ves cee ctteee nee | 10 | 4% | 48% | FEY | LOZ— 112 | 10Z— 113 | 114] 10H4 

180,042 do. “= 6% Pref. bear <> eee “gue SS 6 6 15 -- 1 15 — 154 155 | 15 

150,000 Groat 8 Northern Telegraph, ies...’ abe: 000.) a fe ae BO we | 80 — 82 80 — 82 a4 

alifax and Bermuda dubia, 4 % 1st Mort. Debs., - *, 
A tennessee fee | | 
, ndo- uropean Jobs eee eee 10 ——_ mad eee . 

10,0001) London Pieting Broce Telegraph, 6% Debs. ... _... | 100 | 6 g 6 g » {109 —112 [109 —112 oe Ee 

71,000 Montevideo Telephone, Limited, Ord., Nos. rt to 71,000 .. oe oct wee + 3 + 3 ass = 

84,000 Do. do. ' 6%, Pref., Nos.1t084,000} 1| .. | .. | .. x 1 | ae ie : 

490,000 | National Telephone, 1 to 490,000... ove eee sve 5 | 53 6%/6 54— 5 5i— 5y,| 5 

15,000 Do. 6 Cum. 1st Pref. ... eee «| 10/6 6 6 124— 1384 | 124— 133 aa cee 

15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 124— 134 124— 134 eee ees 

250,000 Do. 5 & Non-cum. 8rd Pref., 1 to 260,000} 5 | 5 5 5 5h— 5h | SL— 5b Bie] es 
1,829,471 84 % Deb. Stock Red. a Stock] 34% | 84 4% 99 —102 | 99 —102 | 1004 | 993 

171,504 | Oriental Telephone and ine Nos. 1 to 171,504, fully paid 1/5 5 5 — — 1 1 aaa 

100,0001) Pacific and European Teh» 4 % Guar. Debs., 1 to 1,000... | 100 | 4 A «» |L03 —106 (103 —106 a “ 

11,839 Reuter’s eee eee eee eee eee eee eee 8 5 5 7 —_ 8 7 — 8 eee 

8,381 | Submarine Cables Trost. aie <a ove oe coe |Cort.| ».. aed . |180 —1385 (1830 —135 - as 

58,000 | United River Plate Tele we awe ee | 6 (BHO H| .. | 48— Sud] 42— 5g ‘s 

151,788! Do. do. 5 5 Debs. .. Pe egeres| Pics .. {108 —106 {104 —107 106 | 1054 

200,0001| West African Telegraph, 5 % Debs. ... | 100/5%15%| ... |100—103 [100 —103 igs FOr 

80,008 | West Coast of America, Nos. 1—380, 000 and | 58,001—58,008 BE} see ere ne 4— 1 1 jae 

150,000 Do. do. 4% Debs., 1—1 ,500 gua. b Braz. Sub. Tel. | 100 |... cee « {101 —104 101 —104 . oes 

889,521 | Western and Brazilian Telegraph 4 ’ . Stock a ws» |Stock] ... ove - {103 —106 /|103 —106 : 

88,321 | West India and Panama eS 10/1 q a 1j— WV 1j— 14 1g 

84,568 Do. do. do. Cum. Ist Pref. ... | 10 | 6 6 vee | LOZ— 10% | 103— 102 103 

4,669 Do. do. do. Cum. 2nd Pref. ... | 10/| 6 6 ' 84— 9h 83— 94 a a 

80,0001 Do. do. do. 5% wae, Nos. 1 to 1,800 | 100 | 5 5 . {1083 —106 |108 —106 ces 

158,1001) Western Union of U.8. Telegraph, 6 % Ster. Bonds’ ... | 100 | 6 6 . {100 —105 |100 —105 : oa 
ELECTRICITY SUPPLY COMPANIES. 

8U,000 es Cross and Strand Electricity Supply aa 6|/6%/\|7%|8 &| 9— 108 | 1loO—11 10} 

20,000 do. do. do. 44 % Cam sues Sl +s. ‘a <a 64 5g— 64 

84,000 *Ohslece Electricity Supply, Ord 5 | 5 6 6%| 4— 8 4— 8 84 

100,000 Do. do. do. '% Deb. Stock Bed... Stock| 44% | 44 .. (112 —114 (112 —114 ayy i 

60,000 | City of London Electric Lighting, Ord. 40,001—100,000 ...| 10 | 7 % |10 6 & 12—14 |12—14 143 | 13} 

40,000 Do. Cum. Pref., 1 to 40,000 10 | 6 6 6 13 — 15 13 — 15 ih? ieee 

400,000 Do. 4 Deb. Stock, Seri (iss. at of 118) al ‘all paid ove f @ 5 ws. =|123 —128 = |123 —128 124 

40,000 | County of Lond. & Brush Prov. Ties 10 | nv nw | nil | 11 — 11g | 1k — 114 oa 

20,009 Do. do. do. 6% bs :} 40,001—60, 000 10|6%|6%/|6% | 1384— 144 | 134— 144 

220,000 Do. 44% Deb. Stock, Prov. Certs (£60% to be paid) jd pee (eee oda .. | 52 — 64 52 — 64 ae 

17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 2 eee 7 & 54A— 6 54— 6 53 

19,661 | House-to-Honse Hlectric Light Supply, Ord.,. 101 to 19, 661 Shs ce fe 6 8h— 94 T4h— 8) 73 

110,000 | London lectrie Supply Oo eed | eg beg = ee 

0, on Electric Supply a age see ose ose tas _ — ds 

48,050 Do. on 6 % Pref. Ses ow 1|6%| 64— 64— 7 62 

100,000 Do. do. ba 4% 1st Mt. Db. Stock Rd. |Stock| ... aia w- [104 —106 (104 —106 eat 

62,500 | Metropolitan Electric Supply, 101 to 62,500 sad ow | 103;6%/)/6%/5%) 1 164 | 154— 164 as 

suntan Do. Nos. 62,501 to 85,000’. 10 ai 43 ee t. BE 2. =a 15} 

0007} Do. Mortgage Debenture Stock eee _ =; oe 

452 | Ni RS tee ‘oa «| 10) 4 6 6 154— 1 154— 1 eee ier 
81,980 | St. inate and Pail Mall oni Light, 5 |108% |144% (143 164— 17 164— 174 162 | 16§ 

,000 7 % Pref., 20,081 to 40,080 5/7 7 7 9— 10 9 — 10 “a ose 
65,000 | Sonth Lowiion mera, A Supply, Ord., £4 paid ... eee ae Act od 4h— 4t— 43 ze ae 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 . | 619% 12 & 12 144— 154 | 145— 155 | 153 | 153 

* neg cele fic pr meme Shares. + Quotations on Liverpool 
are fully paid. in 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
































































































Stock Business a 
Present NAME. or Dividends for aa. ete during week. 
Issue, vn ea the last three years. July 19th. July 26th. July 36 = * 
1896. | 1897. | 1898, Highest-| Lowest | 

60,000 | Aluminium ‘‘ A” shares, Nos. 1—60,000 ... re oes 1 | 10 &| 10 0% te 3i— 32 os— 4 32]... 
90,000 Do. 43 % 1st Mort. Deb. Stock Red. sae eee [Stock] -.., “A 95 —100 95 —100 Nee as 
80,000 | British Electric as 10 6 '% 18 — 19 18 — 19 184 | 18;% 

Do. do. Cum. Pref. 30, 001—40, 000 : 

10,000 (issued at £2 10s. prem. all pd.) } ” 14g— 14@ | 14.— 14 
20,000 Do. do. do. Nos. 40,001—60,000 | 10 13¢— 14} 13¢— 14} 
200,000 Do. doo 5% yi eois Debenture Stock ... |Stock eF 127 —130 |127 —139 

90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3 | nil nil 1j— 2 1gj— 2 
90,000 Do. do. Non- cum. 6 % Pref., 1 to 90, 000 2 | nil 4% 23— 23 23— «28 
125,0007 Do. do. a Perp. Deb. Stock .. [Stock cae 110 —114 110 —114 eee 
50,000 Do. do. 2nd Deb. Stock Red. . |Stock! ... aan .. {LOL —LO4 101 —104 mae 
20,000 | Callender’s Cable ARE shares, Nos. 1—20,000 ... 5 | 10 %| 124%) 15 %| 144— 154 | 144— 155 ay aes 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. |Stock a a we «(112 —115—s {112 —115 ma ue 
85,250 | Central London Railway, Ord. Shares nes 10 103— 11 104— 11 102 | 103 
178,308 | Do. do. do. £8p 10 a9 | a— 9 hae Ta 
61,033 | Do. do. Pref. niliaearad 3 paid a ee ss. te 23— 38} 23— 3} a ea 
71,447 | Do. do. Def. do. £5 paid FET bon A cos = 5i— 52 5i— 5} oem 
630,0001| City and South London Railway Stock] 13%} 13%] 28%| 67 — 69 67 — 69 672 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £5 pa. hte ee ep ses 43— 5} 43— 5} Ag 
32,098 | Crompton & Cv., Nos. 1 to 82,098... 3 34— 4 33— 4 33 

Do. 5% Ist Mort. Reg. Debs., 1 to 900 of } ’ , 
100,000 | £100, and 901 to 11, 000 of £50 Red. wae = Bae ces 99 —102 99 —102 aks 

99,261 | Edison & Swan Utd. El. Let., rit shares, £3 pd.1 to 99,261 5 | 54 6 S| 6 2— 24 2— 24 2} 

17,139 Do. do. do. ‘“©A” Shares, 01—017,139 5 | 5s 6 Z| 6 4— 5 4— 65 45 43 
344,023 Do. do. do. 4 % Deb. Stock Red. ... | 100 Hi et a 95 — 97 95 — 97 97 
112,100 | Electric Construction, 1 to 112,100 ... 2) 5 6 6 23— 23 24— 2% 28 2i5 
25,000 Do. do. % Cum. Pref., 1 ‘to 25, 000. 2/7 7 7 3— 3% 3— 38} sae ~ 
140,300 Do. do. 4% Perp. ist Mort. Deb. Stock’ Stock] ... eas ... |lOl —104 xd/101 —104 1022 | 102 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... ae Jal A a — 4 _ Be a 

9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 oven |, On| eet oe 7 %| 11 — 138 xdj 11 — 13 ssc 

15,000 | Henley’s (W. “to Telegraph Works, Ord. ... see ase | JO hao 12 14 %| 244— 254 | 244— 255 25} 

8,000 _ do. 7% Pref. 10:|" 7 7 7%) 19 — 21 19 — 21 Me eos 
50,000 do. 4% Mort. Deb. Stock... Stock} 44 44 .. {111 —114 111 —114 114 | 1183 
50,000 Indie. -Rubber, dicttes Percha and Telegraph Works | ao jo 10 10 21 — 22 xd/ 21 — 22 21? | 214 

800,000 Do. do. do. 4 % 1st Mort. Debs. | 100 aaa ans .» LOL —105 102 —106 104 oes 
87,500 |{Liverpool Overhead Railway, Ord. .. ae ven 1 a ee 8} 81%! 84— 82 8i— 8? és 
10,000 |f Do. do. Pref., £10 paid eee eee 10; 5 5 5 14 — 144 134— 144 ae ae 
87,350 Telegraph —— and Maintenance ... 12 | 15 15 15 87 — 41 xd| 88 — 42 40 39} 

150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 | TOO t| coe a se. {103 —106 103 —106 ee nae 
13,400 Telegraph Mewctbakeding: Ord. Nos. 6, 601 to 20,000... 5 ae - 93— 92 93— 9# So 
13,400 | Do. do. 5% Cm. Prf. Nos. 6,601 to 20,000 5 52— 6} 5z— 64 6 

__540,0001) Waterloo and City Railway, Ord. Stock 100 3%, 104 —107 104 —107 sae 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
; Dividends j marked § § are for | for 8 year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE | QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, 3—3. 
British Aluminium, Ordinary, no market ; 7 % Pref., no market. Smithfield Market Electric, 2—4 nom. 
House-to-House, 44% Debentures of £100, 105—108. *T, Parker, £10 (fully paid), 19 xd. 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 124—184; 1st Preference Cumulative 6%, £5 
(fully paid), 73—S8. Debentures, 106—109. Dividend, 1898, 
on Ordinary Shares 10%. 
* From n Birmingham Share List. — iv pe _Bank ra rate of discount 8 per cent. (February 2nd, 1899). 
MARKET - QUOTATIONS, Wednesday, July 26th. 
CHEMICALS, &o. This week. | Last week. [norease or METALS, &e. (continued). This week. | Last week, Crease. or 
a Acid, H drochlorio . percwt. —5y- bj: = fEboniteRod ..  « r lb. 8/- 8/- 
ay eye ee ver owt, 24 aay. n Sheet .. per Ib. 5/- 5/- “* 
a y Oxalic. +. per cwt.| 82/- 82/- g Copper Bars oe oe per ton £88 £86 £2 ine. 
Ss Sulphuric eo . per owt. 5/ 5/6 9 ww Wire (basis price) per lb. 103d. = +s 
a Ammoniac, Sal . per owt. 87/- B7/- oe... r ton £ £2 ine. 
: Ammonia, Muriate (orystal) « per ton £26 £26 9 _ » - per ton £88 £86 £2 ine. 
- per ton £24 £24 n German Silver Wire per lb 1/6 1/6 a 
; Bleaching powder ++ ee perton| £5 15 £5 15 h Gutta-percha, fine per lb 6/- _ 6f- 
a Bisulphide of Carbon .. - per ton £15 £15 h India-rubber, Para fine per Ib. | 4/04 to 4/14 | 4/04 to 4/14 “0 
a Borax a ee +. per ton £16 10 £16 10 z ae Charcoal Sheets .. per ton £18 £18 os 
. Benzole - of = +. per gal. q/- q/- é Pig (Cleveland warrants) per ton 75/8 72/14 3/ ial inc. 
90 °/,) +. per gal, 5/6 5/6 & ,» Forgings, oo per ton | From £11 | From 411 
: Copper grena.. +. per ton £26 5 £26 5 & , Scrap, heavy per ton | 50/- to 55/- | 50/- to 55/ 
a Lead, Nitrate .. +. per ton £23 10 £23 10 { ,, Wire galvanised No.8: per ton £11 5 £10 12 6 12/6 i ine. 
: » White Sugar +. per ton £81 £81 g Lead, English Ingot ° +. per ton £14 10 £14 76 | 2/6 ine. 
» Peroxide .. +» per ton £27 10 £27 10 g ” eet... + per ton £15 76) £15 76 -_ 
" Methylated Spirit per gal. 2/9 2/9 mManganin Wire No. 28.. - perlb. 8/- 8/- * 
G a Solvent (90°, at 9 Mercury -per bottle} £8 7 £8 66 6d. ine. 
160° C.) . er gal. 5/6 5/6 Mica- -according to size and ‘quality ae se ie se 
a Potash, Bichromate, i in ‘casks... per Ib, 84d. 84d, ‘ Pp Phosphor Bronze, plain castings per lb. | 1/1 to 1/4 1/1 to 1/4 ee 
: » Caustic (75/80°,) .. perton £24 £2 p rolled bars &rods per lb. | 1/1 to 1/4 1/1 to 1/4 ee 
»  Bisulphate ., +» per ton £35 £35 ° p ” rl’d strip & sheet per lb. | From i From 1/24 es 
4 Shellac... . + per cwt. 68/- 68/- o Platinum .. ee e» peroz. £3 £8 10 
a Sulphate of Magnesia... |. per ton £4 10 £410 os p Silicium Bronze Wire ;. per Ib. | 104d. ba 1/1 | 104d. to 1/1 
a Sulphur, Sublimed Flowers .. per ton £6 £6 65 5/- dec. ¢ Steel, Magnet, ape gad dese! pn p.ton | From £16 to £40 ° 
. ” —" ++ per ton £5 10 £5 10 ss ¢ Steel, — in —* £58 £58 oe 
+» per ton £5 0 £5 0 g Tin, block . per ton | £146 10 £185 £11/10 inc, 
3 Boda, Caustic Ywhite 70°.) 3. per ton £710 £7 10 9 » foil ae per Ib. 16 1/6 * 
a Crystals +. per ton £8 £8 n , wire Nos.1tol6 .. per Ib 1/10 1/9 1d. inc. 
aw Bichromate, casks per lb, 23d. 234, p White Anti - friction Metals— 
METALS, &c “White Ant” brand ee £4) to £67 | £40 to £67 . 
— F . Z j Yarns, Cotton, Single 10lb. bandlesp pr rib. 74d. 74d. . 
b Aluminium Wire, in ton lots.. per a i » Best Flax, 6 lea. e+ perlb. 44d. 4 ee 
7 eet, in ton lots. perton| £191 £191 j » Hemp, 8 ply 10 lbs, per Ib. > . 
p Babbitt’s metal ingots . per ton | £70 to £145 | £70 to £145 jon » Russian, 10lbs. per Ib. 44d. : 
¢ Brass (rolled metal 2" to 12") basis per Ib. | d, ; ion Jute, Leyes Ibs. aoe - per ton £12 £12 oe 
¢ y Tube(brazed) .. per lb. ee. | 10sd, ji.» Manila, 24 thread . per ton £32 10 oe) 10 as 
re te Wire, basis per Ib, 5: | rte oz k Zine, Sheet Wielle Montagne bnd.) p.t.| £28 6 £1 14 Odec. 
Quotations supplied by tati lied b | eotitions 6 su 
a Messrs. G. Boor & Co. | Queers indla-Rubber, Gutta-Percha, and | ” = OR Limited. 
b The British Aluminium Company, Ltd, | Telegraph Works a a Ltd, m pose Ww. oT Glover & Co., Ltd. 
Messrs. Thos. Bolton & Sons, Messrs, James & ° ee P, Ormiston & Sons, 
iu Mossrs, Jackson. & Till. esers. Johnson, Matthey & Oo., Ltd. 
Bronze Com; Ltd, 





essrs. Bolling & Lowe. 
j Messrs, Honry’0, Yeo & Co, 
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MACHINE TOOLS.* 
(Continued from page 88.) diameter. A large machine costs from £1,500 to £2,000. 








Boiler Shell Drilling Machine. America has had a large share in bringing the milling 
There are three usual methods of drilling boiler shells:— machine into general use and to its present state of perfection. 


1. (For light work) the drill is made to revolve round the ~ 
boiler in a vertical position. 2. The boiler is made torotate | disappearing. From the legion of types, only four are 


upon a vertical axis. 3. The boiler is 
placed horizontally, and rotates on 
rollers. 

Space does not permit the description 
of the many other types of drilling 
machine, but the square hole drilling 
machine may just be mentioned, and 
surprise expressed that it has not more 
largely come into use. 


Boring Machines and Milis. 
The writer differentiates between 


boring machines and boring mills, the ‘ 


ora 


latter (frequently denominated vertical | 


lathes) being capable of turning as well 


as boring. 


Fig. 11 shows an example of a hori- ! 


zontal boring machine made at the « = 
Niles Tool Works. It will bore upto ‘ ~ 


3 feet 6 inches diameter x 10 feet long. 
It has been designed specially for deal- 
ing with Corliss cylinders, and, in 
addition to the ordinary boring bar, 
which is provided with a facing head, 
it has two independent and adjustable 
boring spindles for finishing the holes 
for the valves. Thus the whole of the 
boring and turning is done at one 
setting, which whilst economising time 
increases the accuracy. 

An excellent example of vertical 
boring machine is illustrated by fig. 12 
(Hulse & Oo., makers). The boring 
bar is 18 inches diameter, and will bore 
cylinders up to 10 feet diameter. The 
machine is provided with a eelf-con- 
tained steam engine, which renders it 
independent of other tools. 

Boring mills are made with either 
one or two standards, the former, which 
are chiefly used for small work, are 
frequently called chucking lathes, owing 
to the facility with which work can be 
chucked. 

An example of the latter (by Niles 
Tool Works Company) is shown in fig. 
13. The revolving table has a central 
spindle, having adjustable bearings; it 
has also a large bearing on the under- 
side, revolving on the base casting. 
When it is required to run the table at 
a high speed for setting work, it can be 
raised off the large bearing by an adjust- 
ing screw in the footatep bearing of the 
spindle. The feed motion is by a 
friction disc, and is automatic and re- 
versing, and isindependent for each of 
the two boring bars, which enables 
boring and turning to be carried on at 
the same time. The cross slide or rail 
is raised and lowered by power. The 
amount of work such a machine is 
capable of doing can only be appre- 
ciated by those who have adopted them. 
As an example of the speed, the author 


mentioned that turning a heavy fly-wheel, 23 feet 6 inches _ selected for illustration. Fig. 14 illustrates a j“ Lincoln” 
in diameter, and weighing 57 tons finished, occupied 48 miller, by H. W. Ward & Oo., Birmingham. Noticeable 
hours, at an average speed of 23} square feet per minute, features in this machine are cased-in gears, balanced 
during which time there was removed about 5 tons of metal. spindles, solid appearance, and good design. The scope 








This was done on a machine by the Niles Tool Works 
Company, who have built machines to take up to 30 feet in 






Milling Machines. 







The idea that it is not suitable for all-round work is gradually 











































































Fria. 12, 









of this tool includes ordinary milling, or it will mill 





* Editorial abstract of a on “Machine Tools,” by E. C. 
S Ercaty of Engincers, . 


Amos, recently read before the 





two faces simultaneously with face cutters at different 
heights or on the same level, The heads have independent 
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horizontal and vertical adjustments, and the table hasautomatic 
traverse in either direction with instantaneous reversal, The 
rate of feed is varied withont change of gear or belt. 

A form of milling machine much used in America, and 
now claiming considerable attention in this-country, is a 
tool known as a “slab miller”; an English example of 





LIGHT RAILWAYS AND THE DEVELOP- 
MENT OF ELECTRIC TRACTION. 





Ir is always the pioneers who are ps watt they were 
not, we should have no progress at all—and one may, therefore, 
very well spare a large amount of praise 
and encouragement for those who, three 
ears ago, considered that they saw in the 
Light Railways Act a suitable means of 
also npr ge tramways along roads or 
streets, and more especially for operation 
by electric energy. 

And, as has been repeatedly pointed 
out, there was good reason for such a belief. 
Neither:; Parliament’ ‘nor the Board of 
Trade (or other official department) would 
pledge itself} to {a definition of;.“ light 
railways,” and in the absence of {restric- 
tions, open or unexpresced, all those with 
the interests ‘of electric} traction at heart 
might justly consider that street tramways 
should also come within the range of this 
improvement in legislation. 

n this they were at first amply justi- 
fied. Applications to the Light Railway 
Commissioners for orders to build what 
were essentially “tramways” were success- 
ful in such districts as the Potteries, 
Crewe, North Shields, Coatbridge, Brad- 
ford, Leeds, Middleton, &c., and apparently 
neither the Commissioners themselves nor 
the Board of Trade found serious obstacles 
in the way of granting and approving 
orders, provided the question of public 
utility or convenience was fully established 














and the opinion of proprietors or local 
authorities was tolerably unanimous in 
favour. 
But the dream of more rapid pr 
in electric tramways worked through the 
means of a Light Railway Act soon proved 
to be short lasting; and without attempt- 
ing to settle whether the rapid increase in 
the number of applications (reaching for 
the latter periods to some 70 or 80 pro- 
posals in the half-year) so impressed the 
authorities that it was felt right and 
proper to put on the brake somewhat, or 
whether the persistency of opposition from 
the railway companies on the score of 
possible competition in goods traffic from 
these so-called light railways, or whether 
the spirit of municipslisation has led to 
’ opposition from the local authorities . to 
private enterprise developing in this direc- 
tion, the fact remains that during the past 
year choy — has been created 
in re to electric tramway progress 
under the Light Railways Ae , 
Promoters of new lines or possessors of 
old ones desirous of extending them. are 
practically driven to the former methods 
of Parliamentary Bills or provisional 
orders, with their attendant troubles of 
obtaining local consents and of scheduling 
agreements for better purchase terms 
than the ridiculous conditions of the 1870 
Tramways Act. 
It is even very doubtfal whether a bond 











Fig. 14, 


this is depictcd in fig. 15. It is uscd for surfacing large 
picces of work hitherto dealt with on the planer or shaper. 

The table upon which the work is fixed is provided with a 
slow traverse whilst cutting, and a quick return when not 
cutting. 

Fig. 16 shows a vertical automatic profiling machine for 
bicycle cranks by Webster & Bennett. 

(To be continued.) 


fide light electric railway can advantage- 
ously be applied for under the Light 
Railways Act, unless the adjacent main 
line steam railways are agreeable to the project, for the 
Board of Trade—after the Coatbridge-Airdrie and Dundee- 
Broughty Ferry cases—appears to be most unwilling to 
admit the remotest possibility of such lines ever developing 
into railways of a more pronounced kind than a street 
tramway might become. 

Yet the “danger” so feared is absurd. How is a heavy 
goods traffic likely to be carried over public streets of a more 
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or less crowded nature, consistently with a passenger tramcar 
traffic which requires all it can get of the roadway for 16 
hours out of the 24? 

The question of “consent and support by the local 





Macuin@ Tcors.—Fia. 15. 


authority ” is of no value here; for in both the above cases 
the local authorities were supporting the applications for 
light railway orders, At Paisley, on the other hand, although 
two local authorities out of three concerned were supporting 














~ Macuine Toots.—Fie. 16. 


the application, no order was granted, owing to the opposition 
of the third authority. Apparently, therefore, one has to 
secure the approval of all the local authorities concerned, and 
the acquiescerice of all the local railways, before there is 
much likelihood of getting a light railway order for an elec- 
tric street tramway. 





It is less trouble and expense to promote a Bill before 
Parliament; so much, therefore, for the Light Railways 
Act as a means of helping on electric traction. Its value is 
nil at present. 

In their last report, the Light Railway Commissioners 
themselves classify the applications for orders into those 
resembling ordinary railways (3.¢., running on their own right 
of way, within fences, &c.) and those running wholly, or for 
the most pet on public roads and streets, #.¢., tramways. 

From the passing of the Act up to the end of last year, 
out of a total of 51 applications of the second class, the Com- 
missioners had approved of 25, rejecting 14, while 11 were 
withdrawn and postponed. We doubt very much whether 
the end of this year will see figures anything like correspond- 
ing to the above, and unless some relaxation of conditions is 
afforded, we shall be surprised next year to see any applica- 
tions at all made to the Commissioners for lines of this 
character. 

Perhaps for the Commissioners’ own sakes that would be a 
result not altogether to ba regretted, for only those engaged 
in endeavouring to carry through these proposals can have 
any idea of the work and responsibility devolving upon the 
Commissioners or of the care and zal with which they dis- 
charge their dutier. 

So far as electric traction is concerned, however, we may 
well express a feeling of regret that the Commissioners were 
not appointed with wider powera for the express purpose of 
dealing with electric lines alone ; not one of the steam light 
railways can be said to have much interest to anyone outside 
the service of the particular main lines concerned, certainly 
not to any large mass of the public, for they are nearly all 
unimportant branches with scanty traffic. 

Of course, no one has any wish unduly to belittle these 
small evidences of progress, but why didn’t Parliament 
appoint Light Electric Railway Commissioners with powers to 
remedy the Tramways Act of 1870; and if Parliament 
didn’t know enough to do this in 1896, why doesn’t it do it 
now in 1899 when the thing has been abundantly proved ? 





l 





INSTALLATION ESTIMATES. 





(Continued from page 127.) 





Data AND Cost oF INSTALLATION MATERIAL. 


We now come to the: icstallation material, and as this 
cannot very well be treated by curves the duta are given in 
tabulated form in Table I. 

It will be noticed that the lamp voltage is taken at 110 
throughout. Below 25 lamps it is usaal to use 55 volts, and 
above 300 lamps the siz2 of the installation justifies aa in- 
crease of pressure to 220 volts. 

The estimates are got ont on the basis of the given number 
of “lamps in use” at one time, and for cable and wire 
working at about 1,000 amperes per square inch. 

The actual amount of cable and wire required for any given 
installation depends on the characteristics of the building to 
be lighted, but it will be found that 13 to 14 yards (of all 
sizes of wire) per lamp or point is a very good average. 

When a dynamo is driven by a gas or oil engine it is 
necessary for it to be fitted with a fly-wheel to ensure a steady 
light. For dynamos of less output than, say, 9 kilowatts at 
1,200 revolutions per minute this fiy-wheel generally takes 
the form of a disc pulley. For the larger sizes a third 
bearing and separate fly-wheel should bs employed. The 
safest way to make these wheels is to cast them of best 
“pulley quality” cast-iron and then shrink on a steel rim, 
arranging the overall diameter so that the maximum 
peripheral speed shall not exceed 6,000 feet per minute. 


WHEN ACCUMULA"ORS ARE EMPLOYED. 


Where the voltage is constant and no accumulators are 
employed the dynamo should be compound wound. A shunt 
resistance is sometimes employed, bat it is apt to become a 
nuisance, as the contacts become burnt away at the breaking 
edge, and the coils become brittle and snap off. The exact 
amount of compounding will depend on the distance between 
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the dynamo and the lamps. A dead straight line of voltage 
with constant speed is not obtainable and, as a matter of 
fact, most engines pull up slightly as the load comes on, it 
is therefore best to slightly over-compound, say, 3 per cent., 
or if the distance to the lamps is considerable, then 5 per 
cent. to 8 per cent. according to the distance. 

When a dynamo is required to charge cells as well as run 
lamps direct it must be shunt wound, or at any rate the 
compounding coiis should be arranged with a switch on the 
magnets, so that the series coils can be cut out, The proper 
way to charge cells is undoubtedly to keep the main dynamo 
at constant voltage and boost up the pressure by means of 
a separate machine. For the smaller installations under 
consideration the expense would be too great, s0 we are 
obliged to keep to the old, if unscientific, method of getting 
the extra 80 volts partly by speeding up the engine and 
partly by field regulation. The size of the battery should 
be so arranged that the charging current is as little over 
half the full load current of the dynamo as possible, because 
advantage can then be taken of the higher voltage which a 
shunt wound dynamo naturally gives at half load. To get 
economy the dynamo field should be adjusted as little as 
possible, as it follows that when running on lamps direct the 
dynamo is not working at the best point of the magnetisa- 
tion curve. From 110 volts to 140 volts is a rise of about 
27 per cent., and the best compromise is to get about 7 per 
cent. by charging with a low current, 10 per cent. by 
increasing the speed, and the rest by adjusting the field 


resistance, 
(To be continued.) 








THE BURNING OF THE COMO EXHIBITION. 





THE following is a translation of a letter received from the 
Mayor of Como in reply to a letter of condolence addressed 
to him :— 


To Signor O. H. Garland, chief of the 
English Delegation at the Inter- 
national Congress of 
Telegraphists, 

London. 


In the name of all my fellow citizens; of whom I know I faithfully 
interpret the unanimous thought, I offer to you and to your 
colleagues of the English delegation at the International Congress of 
Telegrapbists recently held in honour of Volta, the most heartfelt 
thanks for your cordial condolence ia the terrible affliction of this 
unfortunate town. 

The kind and comfo:ting sympathy, which in this moment of 
misfortune you and the English lesag greg wish to testify to the 
fatherland of Volta, increases your title to our recognition and 
augments the reason for the warm recollection which Oumo will ever 
preserve of its dear guests welcomed there to initiate the solemn 
centenary in honour of our great fellow-citizen in the name of whom 
we received with such pleasure the telegraphists of all lands 
gathered there with one common thought as citiz2ns of the same 
couatry and children of the same family. 

With all my heart I thank you for'the comfort which the kindaoess 
of yourself and of your colleagues brings to us, reviving still more 
than our wonted energy to surmount our great trial in the trust that 
the issue will permit Como to demonstrate to her friends that she is 
worthy of their sympathy. 

Accept, Egregio Sigaore, the expression of the highest esteem and 
best consideration with which permit me to subscribe myself, 


Il Sindaco, 
(Signed) G. B, CapENa zz. 


Como, July 14th, 1899. 





THE VOLTA CENTENARY. 





CoNGRESS OF TELEGRAPHISTS AT Como. 


{FROM OUR SPECIAL COMMISSIONER. | 





(Concluded from page 124.) 


On Sunday, Jane 4th, the Congressists were entertained at a 
dinner given by the Organising Committee at the Eden 
Restaurant, Milan. At the conclusion of the dinner the 
Whole of the representatives adjourned to the Covas 





Restaurant, where the Milan staff had been invited to take 
champagne with the visitors. The invitation was responded 
to by nearly the whole of the personnel, and a most enjoyable 
time was spent. Speeches of welcome were made by M. 
Amiot (France), Mr. OC. H. Garland (England), and Mr. 
W. C. Burton (New York). On Monday, visits were made 
to the principal sights of the town, and a reception was held 
in the evening at the headquarters of the General Associa- 
tion of Civil Employés. 

At 10.40 p.m. a start was made for Bologna, where the 
delegates arrived at 2.56 a.m. After a ehort night’s rest, at 
9.80 a.m. the delegates assembled in the Piazz, Galvani for 
the purpose of unveiling a bronz> tablet which had been 
placed on the pedestal of the statue of Galvani. Tributes of 
flowers from the various delegations were also made. The 
Mayor and his colleagues received the visitors in the muni- 
cipal palace and afterwards conducted them through the 
galleries of the Gymnasium of Arts. The town was deco- 
rated, and the delegates were accorded a most friendly 
reception. 

In the afternoon a reception was held by the local tele- 
graph officials at the Elen Restaurant, and then visits were 
paid to all the points of interest in the town. At 7 o'clock 
p.m. @ dinner was given at the Eden Restaurant, at which 
the Mayor presided, and interest was given to the enthusiastic 
proceedings by speeches by the Prof. Righi, Marconi’s tutor, 
and also by members of the Galvani family. Speeches were 
also made by representatives of the foreign delegations. 

At the conclusion of the dinner bags were packed, and 
the company set out for Florence, where they arrived at 7.30 
on the following morning, Wednesday, June 7th. In Florence 
a reception was held at 4 p.m. in the Palazzo Vecchio by the 
Mayor, the Marquis Pietro Torrigiani, and visits were paid, 
under his guidance, to the principal sights of the town. At 
9 p.m. the Association of Civil Employés held a reception in 
their fine suite of rooms. 

On Thursday, June 8th, at 7.30 a.m., the company set 
out for Rome, arriving there shortly after 2 p.m. At 8.45 
the “Societa di Mutua Assistenza fra gli Impiegati delle 
Pubbliche Amministrazioni Residenti in Roma” held aconcert 
and reception at their club rooms in the Esedra di Termini. 
The Minister of Posts and Telegraphs was present, and a 
most excellent musical programme was gone through. 

On Friday, June 9th, a visit was paid to the Forum, 
under the guidance of professors sent by the Ministry of 
Public Instruction, Rome was at this period suffering from 
a heat wave, which, of course, rendered very difficult for the 
northerners the task of following the well-filled programme. 
At 5 o’clock, under the same guidance, a visit was made to 
the Palatine, where the Vessella Band performed a good 
musical programme for the delectation of the visitors. At 
9.80 the Roman Municipality received the Congress at the 
Capitoline Museum. The whole of the Oapitoline Hill was 
decorated and illuminated, and special light effects had been 
arranged in the interior of the Museum. This was notably 
the case in the rooms containing the celebrated Dying 
Gladiator and the Capitoline Venus. 

Oa Saturday, June 16th, the Congress set out early for an 
excursion to Tivoli. On the outward journey a visit was 
paid to Hadrian’s Villa, where the Mayor and municipality 
of Tivoli held an open-air reception. A continuation of 
the journey led to the famous Cascades, At 2 o’clock the 
delegates were entertained at luoch by his Excellency the 
Marquis of San Giuliano, the Minister of Posts and Tele- 
graphs, the function taking place in the Villa Gregoriana. 
The returo journey to Rome was made at 6 o'clock, when 
the delegates were reczived in the spacious rooms of the 
Press Association in the Piazz1 Colonna, 

On Sunday a visit was made to the Technical Bureau at 
Trastevere. Here the extensive workshops were visited, and 
Engineer Bracchi, Inspector of Telegraphs, carried out some 
very successful experiments with the Marconi apparatus. The 
experiments were, unfortunately, adapted to a non-technical 
audience, and were not in any way novel. Messages and 
greetings were exchanged very successfully over a distance of 
40 or 50 yards. In the evening, at 8.30, a “good bye” 
dinner, presided over by the Marquis of San Giuliano, was 
given in the Valiani Restaurant. A very large company 
assembled, and speeches were made by chiefs of delegations 
on behalf of their respective countries. 

Monday was spent in a visit tothe Vatican and St. Peter's, 
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permission being granted to visit all the private rooms and 
gardens. In the evening, the Italian Electro-Technical 
Society entertained the delegates at the Politeama Adriano, 
where a special performance of L’Amico Fritz was given. 
The delegates subsequently visited Venice, Padua, Verona, 
and then returned to Milan, from whence they dispersed to 
their various countries. 

-The Congress was, of course, an immense success, from 
the social point of view, and was not lacking in importance 
from a practical point of view. The subjects discussed were 
of great importance internationally, and the exchange of 
views between those who are actively engaged in the 
administration and working of the various telegraph depart- 
ments cannot but be useful. The foundation of personal 
relations between the workers in the great business of 
international communication can hardly fail to lead to the 
more ¢fficient and smoother working of the connected 
systems. We therefore anticipate with pleasure the renewal 
of the Congress at Paris next year, and although we can 
scarcely hope that the event can become an annual one, yet 
the various States would do well to encourage an occasional 
—say, biennial or triennial—meeting which would more than 
repay, by its practical bencfits, any outlay involved. 





THE ELECTRIC RESISTANCE AND HEATING 
COMPANY. 





Tux report of Mr. James Swinburne is naturally the feature 
in this company’s prospectus, to which electrical engineers 
turned for information as to whether the invention offered 
to the public for £85,000 is worth it. Since its publication 
last week we have had & communication from Mr. A. G. 
Nussbaum. 
‘ Mr, Swinburne says :-— 

I have examined the Vogt resistances being made at the works of 
Mersrs. Ganz & Co., in Buda-Pesth, and at a neighbouring pottery. 

Vogt’s. material gets over the whole of the difficulties of the steps 
and contacts in ordinary adjustable resistances; and he produces an 
adjustable resistance which is durable, compact, and inexpensive in 
addition. The material, which is clay and black-lead,* can be worked 
up and manufactured cheaply at any local pottery, while the mount- 
ings and brasswork can be done at any brass 
little special capital expenditure necessary for the manufacture. 

The material can be made of various specific’ resistances,* and the 
adjustable resistances can be therefore made to fit almost any ran 
of resistance required; and the sliding contact works beautifally, 
sweetly, and sparklesely. 


The Vogt material thus lends itself to the making of all sorts of 


electrical cooking and heating apparatus, at low cost, and free from 


the drawbacks due to electrolysis when wires are embedded in 


enamel. 

In my opinion the Vogt resistances will have an extended use in all 
branches of electric industry as they are better fhan all the kinds in 
common use. 

In the year 1885 Mr. G. A. Nussbaum patented an. 
invention for “Improvements in resistance boxes and similar 
apparatus, &c.,” and we extract the following paragraphs 
from his specification :— 

This invention relates to improvements in resistance boxes and 
similar apparatus for use with ixcandescent electric lamps and for 
other purposes, and has for object to enable such appa‘atus to be con- 
eee — more simple, cheap, and reliable form than has heretofore 

en us 


According to this invention, I employ a substance having a com-' 


position corresponding more or less with that of the black lead 
ordinarily used in black lead psncils, and consisting. mainly of a 
mixture of plumbago, or graphite and clay.* These materials are pre- 
 aanaty mixed, and moulded into rode, pencils, blocks, or other desired 
orms for use as resistances in a similar manner to that adopted for 
the manufacture of black-lead. Rode, &c., of this material possess 
considerable electrical resistance in a small mass; they are not liable 
to damage by strong electric currents, even though they bs consider- 
ably heated thereby, and do not become perceptibly oxidised even 
when so heated. 
_ In applying my carbon comporition as a resistance to be interposed 


in an electrical circnit, I make use of any of the ordinary forms of 


resistances, in which German silver wire or carbon sticks. or powdér 
are used, such as the boxes with short-circuiting plugs or switches 
with a revolving finger pressing on contact plates, as before described. 
In all cases, however, substituting my improved resistance material 
for that usually employed. In addition to these ordinary forms, the 
high specific resistance of my material admits of its employment in 
forms differing from those in which it is possible to use a substance 





* The italics are ours.—Eps. Enzo, Rav. 


finishers. There is thus. 





or metal in which g great length and small section must be used to 


obtain a high resistance. By employing a high percentage of non- 
conda material in my composition, I can make a high resistance, 
teving Ine ssethoanil snes aah Gheed tegih. “ 

‘Mr. Nussbaum then describes and illustrates his various 
apparatus, and his sliding contact arrangement evidently 
works “beautifully, sweetly, and sparklessly.” 

He claims the employment, as a resistance to be interposed 
in any electrical circuit of a substance or material composed 
of an a mixture of graphite or plumbago and eae in 
proportions depending on the specific resistance required. 

Prof. Fleming has also publicly declared that he used the 
same thing seven years ago. 

Possibly if Mr. Swinburne, Mr. Fletcher Mou'ton, or Mr. 
Roger Wallace will examine the Specification, No. 2,395 of 
the year 1885, they will then be so good as to tell us the 
differenca between the old and the new, for we fail to dis- 
cern any. 

Read side by side with the om’ prospectus, Nuss- 
baum’s specification is wonderfully similar, even to the 
effects of heating the material. 

In the Execrricat Review for January 15th, 1886, 
appears the following amongst our abstracts of published 
specifications for 1885 :— 

2,395. “Improvements in resistance boxes and similar apparatus 
for use with incandescent electric lamps and for other p ee 
G. A. Nassbaum, dated February 2ist. The inventor employs a 
substance having a composition correspo7ding more or less with that 
of the blacklead ordinarily used in blacklead pencils, and consisting 
mainly of a mixture of plumbago or graphite and clay. These 
materials are pre , mixed, and moulded into rods, pencils, blocks 
or other desired form for use as resi in a similar manner to 
that adopted for the manufacture of black lead. 

“The directors before joining the board, carefully con- 
sidered the report, &c.” What a pity they did not look 
through the files of the ELECTRICAL REVIEW ! 

It seems to us that as Nussbaum’s invention is public 
property, there is only one thing for the directors to do, and 
that ie, to return the money subscribed. 





A SUPERFLUITY OF PROTEST. 





At the half-yearly meeting of the Eastern Telegraph Com- 
pany, which was held last week under the presidency of 
the: Marquis of Tweeddale, who is the chairman of that 
company, an interesting account was given of the company’s 
resent attitude in its relation to the interests of the public. 
hat this relation has not been satisfactory to those from 
whom the company derives its revenue, is shown by the fact 
that the public has been driven to take concerted action 
against the conservative policy of the Eastern Telegraph 
Company, and of the companies associated with the Eastern. 
The irksome and excessive charges made for telegrams to 
Australasia have assured for the Pacific cable a support which 
it might otherwise have lacked. The position achieved to a 
great extent by the ~— of subsidies from various Govern- 
ment sources, has rendered it not only permissible and 
equitable, but also necessary that the Pacific cable should be 
placed on at least a similar footing by the Governments 
interested ; and now, after much vain panting and argument 
in favour of fair rates, the germs of a formidable competition 
for the traffic with India have taken root and are growing 
apace. There are other less important aspects of the case to 
which 8 will not allow us to refer at present. Brought 
face to oa with the position above indicated, the Marquis 
of Tweeddale found himself compelled to deal with the 
situation at considerable length in his h. to the 
shareholders, a speech, which despite its ability, was dis- 
tinguished by a superfluity of detail and protest. There are 
many points on which we cannot agree with the speaker. 
The reference to wireless telegraphy as affecting the value of 
the company’s property we need not enlarge on, but it would 
almost seem as if the reboff received from the Chancellor of 
the Exchequer and the Secretary of State for the Colonies, b 
the deputation representing the Eastern and allied telegrap 
companies, had led these to take a distorted view of thesituation 
generally. Weare told, for example, that when Her Majesty’s 
Government announced their intention of guaranteeing 
the Pacific cable against loss, by offering aid, the maximum 
of which was £20,000 per annum, the directors of the Eastern 
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Telegraph Company thought it advisable to address to the 
Prime Minister a letter “ protesting against the Governments 
of this country and of the Colonies entering into direct com- 
petition with companies, and thus interfering with private 
enterprise.”* This smacks of audacity, coming as it does 
from a@ company already in receipt of large subsidies from 
the Home and Colonial Governments, and which, within the 
last year or two, was asking from these same Governments 
subsidies and money aid amounting to more than £100,000 
a year! We learn that this claim has necessarily, and at 
least in part, been abandoned, and that the allied companies 
now propose to lay cables from the Cape to Australia without 
further subsidy, but on condition of being permitted to deal 
direct with the Australian public. The companies are further 
reported as being willing to consent to a reduction of rate to 
Australia. This cffer, which has been recently reported in 
the press, amounts to a confession, and quite justifies us in 
the opinion which we have always held—that the allied com- 
panies could well afford both to maintain an efficient service 
and to reduce rates without exacting further financial aid 
from the Governments. With regard to the laying of a cable 
from England to the Cape, we do not learn that the com- 
panies have yet abandoned hope of obtaining the subsidy of 
£20,000 annually which they recently asked from Her 
Majesty’s Government. It has been shown, however, that 
for their own security, both to avoid competition and to 
assure a continuous service, the interests of the Eastern 
group call for the laying of an additional cable to the Cape. 
Sach a cable, if laid from England direct to St. Vincent, vid 
the Azores, in co-operation with the Brazilian Submarine 
and Western and Brazilian Companies, would also serve for 
South American traffic, and the cost might be shared among 
the united companies, thus rendering a cable from Eagland 
to the Cape much less expensive to the Eastern group. 

In his speech the chairman asserts that the action now 
taken by the Government is without precedent, perhaps 
forgetting that the cables from Halifax to Jamaica, touching 
at Bormuda and Tark’s Island on the way, were laid by 
the assistance of Government subsidies, which were granted, 
although the cable route so created came into competition 
with the British-owned West India and Panama Telegraph 
Company. In his references to the deputation headed by 
Sir Edward Sassoon which recently waited on the Chancellor 
of the Exchequer, Lord Tweeddale attempts to distinguish 
as between subsidies received by his company for establish- 
ing their system of cables, and subsidies received for con- 
tinuing or duplicating these cables after establishment. This 
is an unimportant point; the real gist of the matter is, that 
these companies are heavily subsidised, and are thus fortified 
against unaided competition. It is not for us to defend or 
explain the statements made, and the arguments advanced, 
by the rival deputation to which the chairman of the Eastern 
Company deals out such hard measure; the gentlemen con- 
cerned are fully qualified to undertake the task themselves, 
and we reproduce elsewhere a letter written to the Zimes on 
this subject by Sir Edward Sassoon. There are, however, 
some of the criticisms made by Lord Tweeddale which we 
feel it our duty to notice, as they concern subjects to which 
we have made frequent reference in these columns. The 
first of these relates to the charge made for telegrams to 
India ; concerning this Lord Tweeddale is reported as follows 
in a contemporary :— 


Again, it was alleged that myself and Mr. Hesse, in our evidence 
before the Pacific Cable Committee, stated that 1s. 2d. was the 
Eastern Company’s share of the tariff for Australian messages from 
Bombay to London, and upon this statement is based an argament 
against the existing charge between Bombay and London of 43. for. 
India telegrams. If S.r Edward had taken the trouble to examine 
the evidence that he refers to, he would have found that the amount 
of 1s, 2d. represents the out-payments to administrations other than 
the companies bstween London and Adelaide, and has nothing to do 
with the Eastern Company’s charge for carrying Australian traffic 
between Bombay and London. 


A perusal of the above would convey to those who are 
uninformed the impression that some grossly misleading 
blunder had been made by Sir Edward Sassoon, but that this 
is not the case will be readily understood by anyone who 
has read an article which we lately printed on this subject, 
wherein we showed that, from the evidence given by Lord 
Tweeddale and Mr. Hesse before the Pacific Cable Committee, 





* The italics are ours. 


“the amount received by those who forward the message on from 
Bombay to London is only 1s. 2}4.”* As a statement similar 
to this has been called in question, we now reproduce extracts 
from the evidence given before the Pacific Cable Committee 
by the Marquis of Tweeddale, Mr. H. A. C. Saunders, and 
Mr. F. E. Hesse.t In referring to the 4s. 94. per word rate 
from London to Australia the following evidence wa: given 
in reply to questions by Mr. Murray, representing the 
Treasury :— 


2,008 —Oat of each 43, 9d. you told us that you got 33. 7d. ?—Three 
shillings and seyenpence, yes. Of the remainder, 7d. goes to South 
Australia, 14d. to Java, 34d. to India, and 2d. to the European 
administrations. 

2,004.—Does the 34d. to India include the rate for the Persian Gulf ? 
—No, that is simply for the transit across India. The Persian Gulf 
Department of the Iadian Government is one of the four pooled 
administrations. 

2,005.—Then the Indian Government comes in in two ways?—In 
two ways. 

2,006.—In its own business and the Persian Galf business ?—Indo- 
European or Persian Gulf. Hither term would apply, and through 
the Indian Government Telegraph Department proper. 

2,007.—And where does the 2d. in Europe go to ?—Partly to Great 
Britaio, the Telegraph Department here, the French Government, the 
German Government, and other European Governments; the average 
is about 2d. per word. 

2,008.—You do not pay the Telegraph Department in this country 
anythiog for messages which you deal with yourselves, I suppose ?— 
Oa, yes, we psy them asmall amount, which averages that 2d. 

2,009.—For a message coming into your office and delivered from 
there ?—We have landline arrangements with the Post Office, 

2,010.—Yes, but you rent the landlines, do you not, outand out ?— 
S me of them, yes. 

2,011.—Do you pay the Post Office on those ?—Yes, there is a small 
payment which works out, taking the average, at 2d. 

2,012.—I do not want to a k the question if you would rather not 
answer it, but can you tell us how much of the 33. 7d. gors to the 
Eastern and how much to the Extension?—The Eastern Extension 
Company take the largest amount, £200,000, of the whole traffic last year. 

2.013.— Oat of-——?— Out of £310,000. The Hastern Comp rny have 
£8>+,000, the Indo-European £13,000, and the Gulf Department a little 
over £8,000 + according to the proportion of tariff. 


Nothing, surely, can be clearer than the above. Possibly 
Lord Tweeddale regrets having given this information, but 
taking it as it stands, after the elimination of the out pay- 
ments, it clearly means that out of the 3s. 7d. divisible 
among the companies, those who pass on th: telegram from 
Bombay to London receive only exactly 1s. 3}d. per word. 
It was, doubtless, this figare which Sir Edward S:ssoon had 
in his mind, and not the out payment of 1s. 2d. which Lord 
Tweeddale referred to, possibly with a hope of confusing the 
issue. 

Whether the amount for which a message can be pro- 
fitably carried from Bombay to London be 1s. 3}1. or 
1s. 24d. per word is of little importance. The difference of 
$d. per word is inconsiderable to the merchant who finds 
that he is paying 4s. per word for his message to India, while 
the same amount of work is b:ing done for others at 1s. 3}d., 
simply because their messages are addressed to Australia. 
As to another portion of his defence, we find that the chair- 
man of the Eastern Company has failed to make out his 
case ; we refer to the strictures made on the opinion expressed 
by Sir Charles Dilke as tothe vulnerability of cables in time 
of war. It should be well within the recollection of those 
connected with the Eastern Telegraph Company that during 
the revolt of Arabi Pasha all this company’s lines to the East, 
passing through Egypt, were at once cut, and that as far as 
telegraphing from England to India was concerned, the 
Eastern Company’s cables beyond Egypt ceased to be of any 
value. Not only was the Hong Kong-Manila cable cut 
during the late war, but the Panay cable also shared the 
same fate. In Cuba, the cables looped along the south 
coast were severed in various places, the cable between Hayti 
and Cuba was also cut, but afterwards re-united by the 
Americans, Of the cables at Cienfuegos three were cut in 
shallow water by a steam cutter working under fire from the 
beach. That communication with Cuba was at no time 
entirely severed was due entirely to the desite of the United 
States Government to avoid possible complications with 
France and England. Since Lord Twecddale is of opinion 
that a cable in the deep and distant waters of the Pacific, 

where vessels of war are few and well looked after, is the 


*See ExmzorricaL Revizw, June 30ch, 1899, p. 1057, “ Reduction 
of Telegraph Rates to India.” 

+ See Blue Book C.—9,247 of April, 1899, p, 97. 
t The italics are ours. 
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only one where interruption is “to be apprehended with any 
certainty,” it seems illiberal to rebuke Sir Charles Dilke with 
such asperity—not so much for an expression of opinion, as 
for calling attention to cases which have actually happened 
in shallow water, and under the fire of the enemy. There 
are many other points which want of space prevents us from 
dealing with now, but we cannot close this article without a 
tribute of admiration for the gallant, although hopeless, 
attempt which the chairman of the Eastern Company has 
made to retrieve the damaged fortunes of the companies 
which he represerts, 








CONTINUOUS POWER METERS. 





NUMEROUS continuous power meters have been designed, 
but perhaps none of them fulfil the conditions of practice so 
well as the feur whose general arrangement we will briefly 
describe. The four we have in mind are those of Vernon 
Boys, Little, and Ashton, the latter inventor having brought 
out two on entirely distinct lines. 

Ashton’s Number 1 power meter was specially designed as 
a steam engine indicator, and the work done was indicated 
by a modified gas-meter index. The indicator consisted 
of a cylinder in free connection on the one ride of its piston 
with the engine cylinder, and upon the other side it con- 
nected with the opposite end of the cylinder. The indicator 
piston thus communicated to the spring a pressure equal to the 
difference between the forward and back pressures acting on 
the main piston. Net forward pressure was thus measured. 

The piston rod of the indicator piston carried a small 
wheel, the spindle of which was parallel with the piston rod. 
As this rod worked to and fro, it carried with it this little 
integrating wheel, A, to and fro across the face of a small 
disc, 8. In the neutral position, or position of no work, the 
point of contact of the disc and the wheel was the exact 
centre of the disc. Any rotation of the disc at that position 
is obviously incapable of producing any rotation of the 
wheel. But movement of the piston will place the wheel 
above or below the disc centre, and when the disc rotates, it 
will produce a rotation of the wheel, corresponding with the 
displacement of the wheel from the disc centre, and there- 
fore exactly proportional to the net working pressure of the 
engine. Now the disc is given an alternating rotation or 
oscillation round its centre, being driven by some reducing 
motion from the crosshead of the engine. As the disc 
rotates in one direction when the integrating wheel is above 
the centre point, and in the opposite direction when the 
wheel is below the centre point, it is obvious that the wheel 
will rotate continuously in one direction so long as both 

















Fia 1. Fia 2 


strokes of the engine are performed under a net forward 
precsure. By asliding pinion of sufficient length, forming 
a part of the wheel spindle, the rotation of the wheel is trans- 
ferred to the dial mechanism, and by suitably proportioning 
the diameters and the angular rotation of the disc to the 
scale of the spring and the index, a suitable division of the 
reading dial can be made to show work, As made, the inte- 








grating wheel was about 3 inch diameter, and the disc about 
8 inches. It is obvious that when applied to a single acting 
engine the little cylinder will simply be open at one end to 
the atmosphere, and, when applied to gas engines, the actual 
net work will be recorded, the idle and the compression 
strokes appearing in their proper values against the engine, 
The fault of this recorder was mechanical only, The 
maximum wear was upon the more nearly central parts of the 
disc, for the integrating wheel was pushed across the centre 
of this transversely to its own periphery, and wore away the 
disc into a hollow, and in time there was not continuous con- 
tact, and the instrument failed to record. 

Some years subsequent to Ashton’s first effort, Mr. C. V. 
Boys brought out his continuous recorder (fig. 2). It con- 
sisted of a small brass cylinder which was moved to and fro 
in a longitudinal direction by the reduced movement of the 
engine crosshead. In contact with it was the small inte- 
grating wheel, carried upon an arm in such a way that the 
integrating wheel spindle was normal to the cylinder axis 
when the pressures on each face of the indicator piston were 
equal. 

ie this position the wheel traced a straight line on the 
cylinder as the latter slid to and fro beneath and in contact 
with it. The arm carrying the wheel was pivoted just above 
the point of contact of the wheel periphery and the cylinder, 
and its other end was connected with the indicator piston, so 
that any piston movement moved the disc to an angular 
position. To and fro motion of the cylinder along its axis 
does not now trace a line on th: cylinder parallel with the 
axis, but the cylinder being free to rotate on its axis, pro- 
ceeds to rotate in such a manner, that there is no rubbing or 
sliding motion of the wheel on the cylinder, for this latter 
so rotates, as to cause the trace of the wheel edge to bs a 
spiral line everywhere parallel with the disc rim. 

As the angular movement of the integrating wheel is 
reversed with each stroke, just as the sliding motion of the 
cylinder is reversed, the rotation of the cylinder is con- 
tinuous in one direction. The circumference of the cylinder 
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revolves through an arc, which is measured by the tangent 
of the angle of twist given to the integrating wheel, and 
proportional otherwise to the length of traverse of the 
cylinder. For correct results, equal movements of the indi- 
cator piston should give an equal tangent difference, and 
this is to be obtained by suitably arranging the arm con- 
nection to the indicator. The reading of this meter was 
taken off from the rotation of the cylinder. There is a 
theoretical fault obvious in this instrument in the fact that 
when an infinite pressure is recorded by the integrating 
wheel being set with its axis parallel with the cylinder axis, 
no rotation will be given tothe cylinder. No power, in fact, 
will be recorded just when the power isa maximum. This 
fault can be avoided in practice by suitable proportions, As 
in the firat-named instrument, the diffizulty in this was that 
of contact and chattering, and this difficulty lead Ashton to 
produce his second pressure contact of hyperboloidal design. 
Inthis instrument (fig. 3) a brass hyperboloid drum was placed 
upon an inclined axis in a frame, and drawn back and forth 
by the reduced crosshead movement of the engine. It was 
made to rotate, as it wasso moved, by being kept in spring 
contact with a small roller, the axis of which was in the line 
of sliding of the conoid drum. ‘This roller was carried by 
an arm which, at the position of no work, was radial to the 
(approximately circular) curved face of the drum. The 
other end of the arm was carried by a swinging pivot, which 
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compensated for the to and fro motion of the roller caused 
by the face of the conoid not being a true circle. This pivot 
bearing was on a frame with a spring, by which means the 
roller was kept firmly against the conoid. 

Obviously, if the conoid drum be drawn to and fro against 
the roller an equal distance every stroke, it will rotate through 
an equal angle so long as the roller is not moved. But if 
the roller is raised, the drum will rotate through a larger 
angle, and if it be lowered, a emaller rotation of the drum 
will be caused by reason of its different diameters. 

Now, the roller arm is worked by the indicator piston, and 
is at the top of the drum when the drum slides, say, to the 
left, and at the bottom of the drum when this slides to the 
right. The drum will thus rotate through a larger angle on 
a left movement than on a right movement, and will thus 
continually add up movement in one direction, for it will roll 
forward in one direction more than it will roll backwards in 
the other direction. . 

Bat the index is so contrived as always to be moved for- 
ward. Though not necessary, this is proper to be done, for, 
without an equalising movement, the strokes of the engine 
would be positive and negative, though the positives prevail, 
and no real final error is introduced beyond one stroke of 
work difference. 

This equalising movement is exceedingly simple, and 
ingenious also. On the inclined spindle of the conoid drum 
is placed a large flat worm, the threads of which gear with a 
long spirally toothed roller. This is really a pair of screw 
gears of very different diameters. If the drum slides to and 
fro without turning, the worm will simply rotate the fluted 
roller through a small angle to and fro. When the indicator 
roller is at its middle position on the conoid, and this rolls 
to and fro, the pitch of the screw gears is so proportioned 
that the angular rotation of the worm is exactly equal to its 
thread movement, and the worm thread advancing along the 
spiral of the roller or pinion produces ro rotation in this. 
Bat any movement of the indicator roller disturbs this con- 
dition, and as the drum slides to the one end of its travel its 
angular rotation gives an equal angular rotation to the large 
worm, and the sliding on the fluted pinion roller is less than 
the screwing produced by the worm rotation, while when the 
cone slides back and revolves in the contrary direction with 
its larger end in rolling contact, the spiral pinion is rotated 
forward by the screw-sliding contact more than it is now 
drawn backward by the worm action. Thus the fluted 
roller moves forward every stroke.by the correct difference. 
The movement is a differential of very marked ingenuity. 

The reason for the conoid being hyperboloidal is as fol- 
lows:—The equation to the hyperbola is » v = constant. 
In fig. 4 the roller actuated by the pressure in the cylinder 
takes a position along an abscissa which represents a value of 
p. Then the ordinate will represent v, or in this case the 
distance travelled or rolled by the drum upon the roller. As 
the position of the roller varies with the pressure and p v 
must be constant, it follows that the distance, v, which is 
ag gg to the angular movement of the conoid mu:t 

such as to fulfil the condition » v = constant. In other 
words, the angular motion of the conoid is in an exact 

inverse ratio to the pressure. Hence equal increments or 
decrements of ape oe which vary the distance, p, along the 
abscissa from the origin of the curve, cause equal differences 
of angular rotation of the drum. A simple rectilinear, or 
plane cone, would be too large in diameter at the middle 
position, and wou'd roll through too small an angle compared 
with its rotation at extreme positions, and would register too 
low died aang at small pressures. In this power meter there is 
a freedom from chattering, because there is no improper 
sliding movement between the integrating surfaces. The 
roller and the drum each roll upon the other without im- 
proper sliding. Hence, wear should be small and there 
should be no slip, 

This meter is shown in diagram in fig. 3. 4 is the drum 
which is carried in a frame that slides to and fro. In the 
instrument as made, this sliding movement is effected by 
means of a revolving screw actuated by theengine. The rolling 
bar, or roller, 0, is carried on an arm, A, pivoted at F to a 
swinging falcram, and is worked up and down by the indi- 
cator piston rod, P, controlled as usual by a suitable spring ; 
W is the worm on the conoid spindle which gears with the 
long screw pinion, T, from the spindle of which the index is 


In Little’s instrament a drum rotates to and fro ou its 
axis, this dram occupying the place of the paper drum of the 
ordinary indicator. Against this dram is firmly but lightly 
— a small integrating wheel pivoted upon a horizontal 

ar that receives an oscillating movement from the indi- 

cator piston. According as this spindle is rotated, so will 
the plane of the integrating wheel bs inclined to the cross- 
sectional plane of the oscillating drum. The instrument, as 
in Ashton’s disc instruments, records the amount of rotation 
of the integrating wheel. In Ashton’s conoid instrument 
and Boy’s instrument, the reading is a record of the amount 
of rotation of the drums that is caused by the position 
upon them or relative to them of the integrating wheel. 

Little’s instrument is shown diagrammatically in fig. 5. 





Fig. 5. 


pb is the dram driven by the engine crosshead, and w is the 
small: integrating wheel, which is set to different angular posi- 
tions by the small crank, K, and the piston, P, of an ordinary 
indicator, to which Little’s mechanism can be applied. 
Excepting one of Ashton’s earlier instruments, which made 
a voyage to India and back, we do not know of any 
lengthened trial of any of these integrating indicators. All 
smooth surface integrators at high speeds tend possibly to 
chatter, and this would be fatal to accuracy. In Little’s 
instrument the point of contact of the integrating disc is 
always upon one circumferential line upon the drum, and so 
far as we have seen there is no chatter. The instrument is 
really a modified Amsler planimeter and gives very accurate 
results and will ran at high speeds, for there is no move- 
ment of the disc over the surface. Contact is only upon a line 
by a point. Our brief descriptions will be suflicient to 
show the direction which has been so far taken by inventors. 
The problem is a difficult one for high speed engines. 





NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS, 





NEW PATENTS.—1899. 





Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 





14,167. - “Electrical. appliance for lighting miners’ safety lamp.” W. 
LEAVESLEY and J. ALLEN. Dated July 10th. 

14,194. “Improvements in relays.” L.CeREBot and A. SILBERMANN. Dated 
July 10th. (Complete.) 

14,267. “Improved telephone apparatus.” L. G. G. Benarp. Dated 
July 10th. (Complete.) 

14,216. “Improvements relating to electric railways and tramways on a road 
contact system.” J. Wetter. (The Elektrizitits Aktiengesellschaft vormals 
Schuckert and Co.,Germany.) Dated July 10th. (Complete.) 

14,224, “Improvements in or relating to apparatus for electrically trans 
mitting orders signals or indications from one place to another.” A. U. 
Atcock. Dated July 10th. 

14,985. “Improvements in apparatus for measuring indicating and registering 
time by electricity.” M.Horrr. Dated July 10th. (Complete.) 

14,250. “Improvements in or appertaining to casings for electric light and 
simjlar cables.” A. Hvupson. Dated July 11th. 

14,265. “An automatic signalling apparatus for electric tramways and the 
like.” C, WeHNER and H, Lavse. Dated July llth. (Complete.) 

14,300. “Improvements in primary batteries.” W. C. Catumann. Dated 
July llth. (Complete.) 

14,£04. “Improvements in and in the application of electric motors for auto- 
mobile vehicles.” W. P. Tuompson. (E. Cantonio, Italy.) Dated July 11th. 

14,307. “ Improved tool for use with insulated wires.” P.G. Ways. Dated 
July 11th, 

14,827. “Improvements in electricity meters.” H. T. Harrison. Dated 
July 11th. 

14,328. “ Improvements in insulators for the overhead conductors of electric 
tramways.” W. L. Wiss. (The. Actien-Gesellschaft Elektricitiétswerks 
vormals 0, Ls Kummer & Co., Germany). Dated July 11th, 
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14,338. “An improvement in dynamo and other magnet coils.” H. A. Ear.E. 
Dated July 11th. (Complete.) 

14,396. ‘Improvements in switches for electric lamps.” J. Hunter. Dated 
July 12th. 

14,897. “Improvements in electric bell or alarm apparatus.” D. DENNETT. 
Dated July 12th. 

14,399. ‘An improved electric motor starter regulator and cut-out.” VERITys, 
Liwitep, and E. J. Setsy. Dated July 12th. 

14,401. “Invisible adjusting apparatus for electroliers and gaseliers and the 
like.” M. Werpuicu. Dated July 12th. (Complete.) 

14,402. “Improved triple or multiple pole filings tube or coherer for wireless 
telegraphy and the like.” W.H. Berner. Dated July 12th. 

14,403. “ Apparatus actuated by electricity for the delivery of comestibles and 
drinks after the introduction of a coin.” N.Drzso. Dated July 12th. 

14,408. ‘Improvements in submarine cables.” G.G. M. Harpincuam. (The 
firm of Felten & Guilleaume, Germany.) Dated July 12th. 

14,449. “Improvements in wireless telegraphy.” S%.G. Brown. Dated July 
13th. 

: 14,460. “Improvements in electric telegraphs.” W.Jupp. Dated July 13th. 

14,467. “Improvements in and relating to electric traction.” T, Prasr and 
C. B. Burpbon. Dated July 13th. 

14,489. “ Improvements in coin-controlled call-recording device for telephone 
systems.” J.B.GiLu, Dated July 13th. 

14,501. “An electrical accumulator or secondary battery.” R. Hints and 
J. Marruews. Dated July 14th. 

14,559. “Improvements in regulating devices for electric currents.” A. W. 
Garttz and A.G. Seaman. Dated July 14th. 

14,568. “Improvements in electrical alarm apparatus.” C, EGG@ERDING. 
Dated July 14th. 

14,569. “ Improvements in dynamos.” W.B. Sayers. Dated July 14th. 

14,572. “Improved system of electro-dynamic propulsion.” L, RosENFELD, 
C, ZELENAY, and J. Donait. Dated July 14th. 

14,593. “Improvements in hand, vice, and other strainers or stretchers for 
telegraph, telephone, and other wires.” W.S. Mackir. Dated July 15th. (Com- 
plete.) 

14,632. “ Improvements in roller conductors for electric cars.” F, CHOoNE. 
Dated July 15th. 

14,636. “Improvements in electric current interrupters.” J.G, Lorrain. 
(M. Levy, Germany.) Dated July 15th, 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 





Copies of any of these Specifications may be obtained of Messrs. W. P. THompson 
and Co., 822, High Holborn, W.C.,and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 





1897. 


10,755. “Improvements in or applicable to electrically-driven cranes.” W. 
Craven. Dated April 30th, 1897. Relates to improvements in electric cranes,— 
The brake described in Specification No. 21,888, a.p. 1891, is fitted toa disc. A 
cam bar which acts upon a weight is connected to an arm which slides back- 
wards and forwards on the shaft. When, therefore, the hand lever is operated 
to control the motor, it simultaneously partially rotates the shaft through 
levers and links and in such a way that the brake is put on when the motor is 
not running. 2 claims. 


10,822. ‘Certain improvements in apparatus for the electro - deposition of 
metals.” W. Evans and J. W. Smith. Dated April 30th, 1897. Plating small 
articles.—A preferably octagonal water-tight wooden receptacle is supported in 
bearings by end bosses and jotiinals and rotated bya pulley. The bosses are 
connected by brushes with the current generator. One side is removable. 5 
claims, 


10,808. ‘improvements relating to the transmission of signals through sub- 
marine telegraph cables.” F. L. Muirhead. Dated May Ist, 1897. Automatic 
transmitters, such as are described in specification No. 19,183, a.p. 1893, for sub- 
marine telegraphy, are provided with means for independently adjusting the 
positions of the pins which enter the perforations in the strip, and of the 
contact makers. Three arrangements are described. A pin is connected with 
a lever and is held against a stop by aspring. The upper edge of the lever is 
curved to bear against a pin, attached toa lever, which is reciprocated by a 
crank, the pin being guided by a slide adjustable by ascrew and nut. The lever 
carries a contact spring and is drawn by a spring towards an insulated contact 
adjustible by a nut. In the modification, the pin lever is reciprocated by a pin, 
and the contact spring operates between two stops, these, and the contact lever 
being carried by an adjustable slide. In another form, the perforations are 
entered by the end of a lever which is connected by a wedge and pin with the 
contact lever; the wedge is movable by a lever, spring, and cam. Intermediate 
or local transmitters or relays are cori$tructed as follows:—Two coils are 
pivoted or suspended by pairs of thread between the poles of two magnets, each 
coil enclosing a stationary iron core. The lower threads are passed under 
pulleys to springs attached to an adjusting rod. Each core carries a contact 
arm between two stops. The coils are connected in series, and receive positive 
or negative current froma hand key or an automatic transmitter, causing 
opposite movements of the arms; the stops are connected with a battery so 
that the arms transmit corresponding positive or negative currents to the 
circuit in which they are connected. The coils are shunted by an adjustable 
inductance, which causes a curb current to follow each main impulse. 5 claims. 


13,838. “improvements in or relating to electrical switches.” G. Page. Dated 
June 5th, 1897. In order to secure efficient contact the movable contact bar is 
made in two or more independent sections forced together, or apart, by springs. 
The movable contact bar adapted to enter the contacts is formed of two pieces 
forced apart by springs. Springs are provided to give a quick break, and the 
handle is fitted with an enlarged part to serve as a guide. In a modification the 
contact bar is carried in an enlargement of the lever. The contact is preferably 
carried in a block having a rotary movement. The contact strips may be slit to 
give them greater resilience. 4 claims, 

13,972. “‘improvements in and relating to controllers for electric motor circuits 
and in blow-out ma for use with same.” The British Thomson-Houston Com- 
pany, Limited. (W. B. Potter and F. E. Case, United States.) Dated June 8th, 1897. 
Consists of a combination of resistance switch, reversing switch, commutator 
(to vary the relations of the motors), and switches to cut out either of the 
motors in case of disablement. The switches interlock and a magnetic blow-out 
is fitted to minimise arcing. The shaft of the resistance switch is supported by 
bearings in the cover, and in a footstep above the shaft of the reversing switch. 
It carries spiders to which are secured insulating strips on which the contacts 
are fitted. These contacts bridge the fixed contacts arranged in vertical rows 
when the switch is reciprocated. The ends of the contacts or brushes are 
titted with tips which are arranged within chutes to insulate them from the 
pole pieces of the blow-out magnets. These consist of a number of coils 
mounted on a core, each coil being in a separate circuit and separated by the 
pole pieces. Thé magnet structure is so mounted that it may be: locked in 
position or be drawn aside by the handle in order to inspect the contacts. The 
contacts are so arranged on the switch that the circuit is broken on either side 
alternately. The reversing switch is mounted on the shaft and turns within 
the resistance switch to save space. It consists of rotary contacts which 
engage with fixed contacts. The shaft of the resistance switch carries a cam 
which operates a rod and locks the handle of the reversing switch, so that it 


















eannot be operated except when the resistance switch is in the “ off” position. 
The commutating switch for varying the relation of the motors is contained 
within a casing, and is operated by the handle through the shafts and rod. The 
shaft can only be rotated when the resistance switch is off. The cut-out 
switches for the motors dre so connected to the commutating switch that they 
can only be operated when the motors are in series, and when operated they 
lock the commutating switch. The dises of the reversing and commutating 
switches are so mounted on the spare spindles as to give a universal joint of 
limited play. 22 claims. 

13,976. ‘‘An improved electrical bond or connection for railway and like rails.” 
The British Thomson-Houston Company, Limited. (W. B. Potter, United States.) 
Dated June 8th, 1897. Rail bonds.—Two end plates are attached, preferably by 
casting, to a bundle of laminaved copper, and are roughened over the central 
part of their surfaces to hold a plastic conducting compound or amalgam where 
they bear on the rails to which they are bolted. 4 claims. 


13,976. “improvements in or relating to induction motors.” The British Thomson- 
on ny, Limited. (C. P. Steinmetz, United States.) Dated June 8th, 1897. 
The field coils of a two-phase induction motor,having a short circuited rotatable 
armature, are supplied with currents differing in phase, from asingle alternating 
current circuit. The main circuit is divided through two field coils and two 
different coils on one core. This arrangement is applicable to meters for 
registering current or differences of potential, with slight modification. One 
coil carries the main current. Another coil is connected across the mains 
through an inductive coil and an adjusted part of a small coil which is connected 
in parallel with the coil. The inductances are made such that the currents in 
the coils, c,p, are in quadrature. The armature may be a conducting non- 
magnetic cylinder, with the coils c, p, arranged crossways inside it. An 
additional coil parallel to the main current coil c, and connected in series with 
a non-inductive resistance across the mains, compensates for friction. Ordinary 
brake and counting devices are provided. Meters may be arranged similarly 
for polyphase circuits; thus, in a three-phase three-wire system, two meters are 
placed in éwo of the mains, one end of each potential coil being connected to 
the third main. 5 claims. 


14,022. “improvements in and relating to electric furnaces for the manufacture 
of carbides.” R. Memmo. Dated June 8th, 1897. Relates to are or incan- 
descence furnaces for making carbides. The graphite bed of the furnace 
is carried in an iron tray, and may be lowered within a tube as carbide accumu- 
lates, by a screw or rack and gearing. The upper part of the mass of carbide 
may be subsequently held up, by clamping it in the tube between three jars 
movable by screws, while the lower pari is removed from the bed; this is after- 
wards raised to the upper part, the operation of the furnace being thus made 
continuous. Carbons may be fed through gas-tight tubes by gearing; polyphase 
currents may be used, and the carbons may be arranged for either star or ring 
arcs or incandescent conductors. The materials formed into blocks and broken 
up, are fed by ascrew from a hopper with a refractory lining. The materials 
contain water, to produce water-gas, which may be delivered through a space 
and used for any purpose. In one arrangement it is burnt to heat the materials 
in the hopper with air which has been heated by passage through channels 





- around the tube containing the carbide. Otherwise this heated air may be 


delivered into the body of the furnace, to burn the gas there. 7 claims. 


14,085. “‘Improved means for producing continuous current effects from alter- 
nating electric current generators.” 0.Berend. Dated June 9th, 1897. Relates 
to means for producing continuous-current effects for charging accumulators, 
or for electrolysis or the like, from alternating-current generators. The circuit 
is arranged as shown with contact-breakers, operated alternately by means of 
polarised electro-magnets arranged in shunt circuits. The result is that inter- 
‘mittent currents flow in a constant direction through the accumulators, as 
shown by the arrows. 1 claim. ' 


14,136. “‘Improvements in or relating to coin-freed mechanism and machines for 
giving electric shocks.” F. Ashburner. Dated June 10th, 1897, The primary 
circuit of an induction coil with pull-handles is completed when the coin 
striking one end of a beam tilts it into the position shown in dotted lines, so 
that the other end wipes a curved plate. The beam sinks to its original position 
slowly, being provided with a pawl which catches in a ratchet-wheel governed 
by an escapement. 2 claims. 


14,187. “‘improvements relating to telephone systems.” H. H. Lake. (E. Von 
Szvetics, Hungary.) Dated June iCth,.1897. When a large number of receivers 
are arranged in circuit with one or more transmitters at a central station, con- 
densers are inserted in the line, or the receivers may be grouped in parallel 
between two leads; in this case the condensers may be in the line, in the 
branches or in both. In a third arrangement, all the receivers are grouped on 
one outward lead, but each group has aseparate return. The telephone returns 
may be bifilar, and may be enclosed in insulating instead of conductive casings. 
7 claims, 


14,198. ‘‘ Improvements in or connected with electric arc lamps.” F. S. Wersiey. 
Dated June 10th, 1897. Arc Lamps.—A regulating solenoid is formed at its 
upper end as a dash-pot containing a detached piston with which the core 
comes in contact in striking the arc, but which does not touch the core in the 
normal working of the lamp. For this purpose the motion of the piston is 
limited by a shoulder in the solenoid tube, or by a flexible cord, or otherwise. 
The return of the piston may be assisted by a spring pressing on it or by pro- 
viding it with an armature of magnetic metal. 3 claims. 


14,247. “improvements in and relating to electric furnaces.” W. P, Thompson. 
(La ftaliana dei Forni Eiettrici, Italy.) Dated June 11th, 1697. The hot 
gas produced in an electric furnace, making carbides or other products, is 
passed through a chamber surrounding it, and after purification and storage is 
burnt to heat the materials supplied to the furnace. The current passes 
between carbon blocks. The block is supported by a metal tray on a lever, the 
fulcrum of which is movable on horizontal guides. The upper block is carried 
by a metal tube movable through a plate packed with asbestos or other 
material. The furnace is preferably lined with carbon. The gas produced 
passes through openings into the chamber surrounding the furnace on three 
sides. The purified gas is burnt below a tube preferably elliptical, through 
which the materials are fed by a screw. Specification No. 13,297, 4.p. 1896, is 
referred to. 3 claims, 


14,252. ‘improvements in mechanism for electric traction systems in whioh the 
electric current is supplied to the car or locomotives from studs, sections of rails, or 
the like laid in the voad.” §. P. Thompson and M. Walker. Dated June Lith, 1497. 
Electric railways and tramways on a road contact or sectional conductor 
system with electro-magnetic switches similar to those described in specifica- 
tions Nos. 19,455, 19,455a, and 19,456, a.p. 1896. Conductors, switches, collectors. 
—In specification No. 19,455a, A.D. 1896, the action of the switch depends on the 
closing, or partial closing of a magnetic circuit by a mass of iron on the car. The 
initial or partial closing of the switch is now made independent of this iron mass, 
which only serves to complete the closing and to hold up the switch. The 
magnetic parts of one form of switch for this purpose are shown in the drawings 
where the plunger is moved up to the loose part by the solenoid, and then these 
parts are lifted when the iron skate comes over them, This partial movement 
starts the switch and may also break an earth connection of the stud. Several 
methods of connecting the operating coils with the mains and switch contacts 
are described. In modifications there are main studs and auxiliary studs, and 
the skate collector is divided into five parts connected to the motor. Current 
from one main stud at switch 1 passes to the forward auxiliary stud at switch 2, 
thence through the switch operating coil to the forward main stud, and so to the 
motor. For running in the opposite direction to the arrow, the connections of 
the parts of the skates are reversed. Modifications of the skates, &c, are 
described. By the use of two auxiliary studs with the switch coil between them, 
the main stud, s, is connected directly through the switch contacts to the feeder. 
6 claims. 


25,235. “‘Aroller bearing looking or under-carriage applicable especially to 
electrical and other motor vehicies.” Hon. R. T.D. Brougham. Dated October s0th, 
1897. Consists of a roller bearing locking or under-carriage especially’ for 
electrical and other motor vehicles. The two swivelling rings or wheels of the 
under-carriage are separated by a series of horizontal and vertical rollers,carried 
by a loose intermediate ring. 2 claims, 
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